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Source ofData
This report is based on data obtained from farm
business records on 7,840 Illinois farms. It is the 53rd
in a series of annual summaries of such records ob-
tained from farmers cooperating with the University
of Illinois Cooperative Extension Service, the Depart-
ment of Agricultural Economics, and the Illinois Farm
IUisiness Farm Management Association.
At present about 1 out of every 5 commercial farms
over 500 acres in size in Illinois is enrolled in this ser-
vice. The service has grown steadily, and in 1978 there
are 10 associations in 102 counties served by 64 full-
time fieldmen. Participation in this farm business anal-
ysis program is voluntary, and cooperating farmers pay
a fee for the educational services received.
The development since 1940 is shown by the follow-
ing figures:
Counties
Associa- partici- Fieldmen Farmers
Year tions pating employed enrolled
1940 3 23 3 680
1950 8 59 15 2,760
1960 10 100 33 5,494
1970 10 102 42 6,553
1977 10 102 64 7,840
Estimates for 1977 indicate that 86 percent of the
7,840 farms in this report are above 240 acres in size.
This 86 percent falls largely within the size of business
that includes farms selling $40,000 or more of farm
products a year.
The segment of Illinois agriculture that includes
farms with more than 180 acres per farm is often re-
ferred to as "commercial farming." In 1974 there were
54,984 farms in Illinois with more than 180 acres. The
figures that follow, taken from the 1974 Census of
Agriculture, show that these farms represented 63 per-
cent of the 87,002 farms over 50 acres in size and pro-
duced more than 95 percent of the agricultural products
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Although the 1977 record-keeping farms in this re-
port are largely within the two smaller size groups, the
figures above show they are not proportionately dis-
tributed among the groups. There were 2,304 farms
identified with more than 1,000 acres in 1974. About
one-fourth (25.3 percent) of these farms were enrolled
in the Illinois Farm Business Farm Management Asso-
ciation. Of the 12,596 farms in the group having 500-
999 acres, 21.4 percent participated in the farm record
program. Only about 5 percent of the farms enrolled
had less than 160 acres. Average size of all farms en-
rolled in 1977 was 512 acres, compared with an average
of 242 acres for all Illinois farms.
The data presented in this report are group averages
identified by size of business, type of farm, and quality
of soil found on the farm. Where segments of Illinois
agriculture are identified by these criteria, the data
from record-keeping farms may be used with reason-
able confidence, even though the record-keeping farms
as a group do not represent a cross section of all com-
mercial farms in the state.
Uses for This Report
The management of a modern commercial farm in-
volves decision-making in the application of technology,
the choice of a proper combination of crop and live-
stock enterprises, and effective business administration
of the farming operations. A basic farm business
analysis involves a careful study of past performance
to detect problem areas and strengths in the farming
operation. Also involved is the process of planning
and developing future operations to attain the full
potential of the land, labor, and capital resources avail-
able and to improve economic efficiency of the farm
business.
The farm business summaries contained in this re-
port are used by individual farmers to analyze their
business operations and as a basis on which to develop
plans for future farming operations. This report sum-
marizes the information so that specialists working in
agricultural extension, research, teaching, and agri-
business activities may use the data to assist them in
the effective performance of their duties. The definition
of terms and accounting measures on the following
page will aid in using the data.
In the first part of the report (Tables 2 to 6) recent
changes in farm income on Illinois farms are summa-
rized. Economic forces and factors that contribute to
these changing trends are identified. Some data used in
the text are drawn from previous issues of this report.
In the second section, detailed livestock enterprise
data are presented. These data (Tables 7 to 16) pro-
vide comprehensive and detailed information for use
as resource data by all who are interested in livestock
production. Because a large proportion of the feed
grains and roughages produced on Illinois farms is
marketed through livestock, the margins of income
from livestock enterprises are important in interpreting
the economic results of farming operations.
The third section (Tables 17 to 21a) reports costs,
returns, financial summaries, investments, land use, and
crop yields for different sizes and types of farms in
northern and southern Illinois.
DEFINITION OF TERMS AND ACCOUNTING METHODS
***»
Soil-productivity rating
This is an average index representing the inherent
productivity of all tillable land on the farm. Individual
soil types on each farm are assigned an index ranging
downward from 100. All ratings were revised in 1971
to reflect a basic level of management as outlined in
Illinois Extension Circular 1156, Soil Productivity in
Illinois, and new land values were assigned. The change
in land values represents an accounting adjustment to
bring land values to current market levels.
Hay equivalents, tons
Total of 1.0 X pounds of hay, .45 X pounds of hay
silage, .33 X pounds of corn silage, and 24 X pasture-
days per feed unit, times total feed units per cow, and
divided by 2,000.
Type of farm
Sampling technique. Data from all records certi-
fied for analysis by fieldmen were aggregated by size
(acres), type of organization, value of feed fed, and
soil-productivity rating. Electronic data processing was
used to summarize the data.
Grain farms. Farms where the value of feed fed
was less than one-half of the feed and grain returns
and where value of feed fed to dairy or poultry was
not more than one-sixth of the feed and grain returns.
Since 1973 the sample of northern Illinois grain farms
in Table 17 has essentially excluded farms with livestock.
Hog or beef farms. Farms where the value of feed
fed was more than one-half of the feed and grain re-
turns and either hog or beef-cattle enterprises received
more than one-half of the value of feed fed.
Dairy or poultry farms. Farms where the value of
feed fed was more than one-half of feed and grain
returns and either dairy or poultry enterprises received
more than one-third of the value of feed fed.
Cost items
Value of feed fed. Includes on-the-farm grains
with the following average prices per bushel: corn,
$2.07; oats, $1.32; barley, $1.66; wheat, $2.17. Com-
mercial feeds were priced at actual cost, hay and silage
at farm values, and pasture at 25 cents per animal unit
pasture-day. A pasture-day represents an intake of
approximately 20 to 25 pounds of dry matter. It has
been defined as 16 pounds of total digestible nutrients
(TDN) from pasture.
Cash operating expenses. Includes annual cash
outlays for nondepreciable items of fertilizer, machin-
ery repairs, machine hire, gas and oil, farm share of
electricity, telephone, and auto, hired labor, seed and
crop expenses, taxes, building repairs, livestock ex-
pense, insurance, and miscellaneous expenses. It does
not include purchased feed and livestock because these
have been deducted from gross receipts in computing
the value of farm production. Interest paid is not in-
cluded because an interest charge is made on the total
farm investment.
Machinery and equipment. Includes depreciation,
repairs, machine hire, gas and oil, and farm share of
electricity, telephone, and auto.
Labor. Includes hired labor plus family and oper-
ator's labor charged in 1977 at $800 a month.
Interest charge on capital. Interest charged at 8
percent on the January 1 inventory of remaining capi-
tal investment in grain, livestock, machinery and auto,
buildings, and soil fertility, plus 4-percent interest on
bare land priced at current land values.
Total nonfeed costs. Includes cash operating ex-
penses, depreciation, and charges for unpaid labor and
interest. Purchased feeds and livestock are omitted.
Value of land (current basis). A basic value on
bare land is established for each farm according to the
soil-productivity rating. This basic value is adjusted
each year according to the February index of land
prices in Illinois as reported by the USDA.
Return items
Feed and grain return. The sum of grain and feed
sales, value of all feed fed (except milk), and change
in value of feed and grain inventories less the value of
feed purchased.
Value of farm production. Total cash sales of prod-
ucts and services, less purchased feed and livestock,
plus change in inventory values of grain and livestock,
plus value of farm products consumed.
Farm and family earnings. Value of farm produc-
tion less cash operating expenses and depreciation. This
figure includes the return to the farm and family for
unpaid labor, interest on invested capital, and returns
to management.
Labor and management earnings. Farm and fam-
ily earnings less the value of family labor and interest
charge on capital invested. This is the residual return
to operator's labor and management efforts.
Capital and management earnings. Farm and
family earnings less a charge for all unpaid labor.
Management return. The residual surplus left
after a charge for unpaid labor and an interest charge
on capital are deducted from farm and family earnings.
Rate earned on investment. Capital and manage-
ment earnings (interest on all capital plus management
returns) per $100 total farm investment.
RECENT CHANGES IN INCOME ON ILLINOIS FARMS
Farm business trends in 1977
Illinois agriculture is based largely on crop produc-
tion, especially of corn and soybeans. In 1977 Illinois
ranked first in the nation in soybean production and
second in corn production. The total value of corn and
soybeans produced on Illinois farms was 19 percent of
the total U.S. production for these crops. In 1976 the
total value was 63 percent of the total cash receipts in
Illinois from all crops and livestock and 91 percent of
the cash receipts from all crops sold by Illinois farmers.
Crops. Year-to-year variations in net farm income
are related to crop yields, grain prices, and acres in high
cash value crops. In 1977 the 19-bushel-per-acre lower
corn yields on record-keeping farms across central Illi-
nois more than offset the 10- to 12-bushel-per-acre
higher yields in northern and southern Illinois. Soy-
bean yields hit a record high throughout the state. Prices
received for grain crops trended downward during the
year until harvest time, when near-record production
was confirmed. Most farmers sold their soybeans be-
fore the fall price decline, but many sold corn at prices
averaging 40 to 50 cents per bushel below the 1976
average (Table 1). Corn acreage was down 5 percent
from 1976, soybean acreage up 17 percent, and wheat
acreage down 14 percent. The Illinois all-crop produc-
tion index for 1977 at 185 (1957-1959 = 100) was up
5 percent from 1976.
Corn planting began in mid-April, progressed faster
than usual, and was virtually complete on June 1. Al-
though hot, dry weather during tasseling reduced corn
yields in some areas, grain quality was good and mois-
ture content at harvest was lower than in most recent
years. Through October, harvesting progressed ahead
of normal, but frequent November rains delayed har-
vesting the last 15 to 20 percent of the crop. Most of
the soybean crop was also planted by June 1. Record-
breaking rainfall during August, especially in central
Illinois, benefited soybeans, but heavy rains in the fall
slowed harvesting, did some minor damage, and caused
some reduction in the quality of the crop.
Corn yields for the state in 1977, as recorded by the
Illinois Crop Reporting Service, were 105 bushels per
acre, compared with 107 bushels in 1976 and 116 bush-
els in 1975. Soybean yields were a record high of 37
bushels per acre, compared with 33 bushels in 1976 and
36 bushels in 1975. The average wheat yield of 39 bush-
els per acre was the same as in 1976 and 1975. Crop
yields on these record-keeping farms averaged about 5
percent higher than the average for all Illinois farms
as reported by the Illinois Crop Reporting Service.
Livestock. A second major determinant of change
in farm income is the price farmers receive for live-
stock and livestock products sold. Market prices re-
ceived by farm record keepers for hogs were 8 percent
lower in 1977 than in 1976 but 5 percent higher for fed
cattle. Milk prices averaged about the same (Table 1).
Prices paid for all weights of feeder cattle purchased
continued to increase and averaged 5 percent higher
than in 1976. Cattle and hog prices continued to in-
crease during the year and averaged 12 percent higher
at the end of the year than in January.
Labor and management earnings
The 1973-1977 average operator's share of labor
and management earnings from all northern Illinois
record-keeping farms north of a line from Kankakee
to Moline was $15,801 per farm. Operators on 1,772
grain and hog farms in central Illinois had 5-year
average earnings of $27,476 (Table 2). Central Illinois
is the area between the Kankakee-Moline line and a line
from Mattoon to Alton. The smaller sizes of farms and
variable soil quality in northern Illinois contribute to
lower earnings from crops These farms, with typically
lower crop yields, averaged 417 tillable acres per farm,
compared with 497 tillable acres on central Illinois
farms. There was considerable variation in these earn-
ings, depending on location and type of farm. For
this same period southern Illinois operators averaged
$20,822. In 1977 these earnings for all areas of Illinois
averaged 80 percent below the 1976 earnings. The
greatest drop, occurring on central Illinois farms where
lower corn yields and prices along with high fixed costs
in land, resulted in negative labor and management
earnings for many farms.
These earnings (salary) for the operator of the
farm — whether tenant, part-owner, or owner-operator
— were for the labor and management performed by
the operator. They included the operator's gross sales
and net change in inventory reduced by all expenses
Table 1.— Average Prices Received and Paid
by Farm Record Keepers
1977 1976
Northern Southern Northern Southern
Illinois Illinois Illinois Illinois
Grain prices per bushel
Purchased, corn £2.06 5186 $2.33 #2.37
Sold, corn 2.10 2.06 2.55 2.48
soybeans 7.05 6.58 5 55 5.48
wheat 1.98 2.08 3.05 3.09
Livestock prices per cwt.
Hogs, all weights #39. 10 #42.36
Fed cattle, all weights. . 38.86 37.44
Feeder cattle, all
weights, prices paid... #39.47 #37.51
Dairy cattle, all weights 29 .46 29 88
Sheep, all weights 44.87 35.44
Milk 9.24 9.27
Eggs, dozen .45 .56
for items purchased, including interest paid; a charge
for the unpaid family labor used; an 8-percent interest
charge on equity in assets other than land ; and a 4.8-
percent charge on equity in land. These record-keeping
farms are larger than the average size of all farms in
the area. The earnings do not include the rental value
of dwellings on rented farms or income from nonfarm
sources.
Income changes on Illinois farms
Comparative costs and returns between years and
among major types of farming in northern and south-
ern Illinois are reported in Tables 4 to 6. The separa-
tion of farms into northern and southern Illinois is
based on soil-type regions, and divides the state approx-
imately on an east-west line from Mattoon to Alton.
The sample of farms ranged in size between 340 and
499 acres for grain, hog, and beef farms, and averaged
417 acres. The dairy farms ranged between 260 and 339
acres, and averaged 298 acres. Labor available on farms
of this size averaged 15 months on grain farms, 20
months on hog and beef farms, and 22 months on dairy
farms. The data in these tables are presented as if the
farms were all owner-operated. Landlord and tenant
shares of the business were combined where farms were
leased. Between 55 and 75 percent of the land in Illi-
nois, depending on the location, is tenant operated on
primarily crop-share and livestock-share leases.
Size of farm, type of farm, quality of soil, and
managerial inputs were held reasonably constant over
time by the sampling procedure used in selecting farms
within each type of farm. Variations among 1976, 1977,
and the 5-year average are due to changes in farm
prices and costs, weather, and internal farming adjust-
ments made within each system of farming. The data
in these tables are particularly helpful for evaluating
changes in farm costs and returns within a particular
size and type of farm, and in making comparisons
between types of farming. The data do not reflect
overall farming adjustments resulting from farm en-
largement or major changes in resource use.
The farm-and- family-earnings measure includes re-
turns to the farm family for all unpaid labor, interest
on invested capital, and managerial inputs used in
farming. Changes in value of farm inventories and
value of farm products consumed are included as in-
come. Farm and family earnings are calculated by ac-
counting methods that are generally comparable to the
accrual method of calculating taxable farm income for
the federal income tax. Important differences in accrual
income tax accounting methods are the provision for
capital gains on livestock sales and the inclusion of in-
terest paid as a farm expense.
The farm-and- family-earnings figure is the amount
available from the farm business to pay for living costs,
income and social security taxes, interest, debt repay-
ment, and new investments, and to increase savings.
Purchases of new capital investments for the farm
Table 2.— Operator's Share of Labor and Manage-
ment Earnings by Size and Type of Farm
(1973-1977 Average)
Number of acres per farm
Under 340 340-649 650+ All
Northern Illinois
Acres of tillable land.. 223 426 831 417
Labor and management earnings by type of farm
Grain $11,401 $20,800 $35,850 $22,042
Hog 15,510 21,740 ... 18,253
Beef" 2,151 2,999 8,593 4,297
Dairy 7,626 10,596 ... 8,476
All 9,602 16,428 29,220 15,801
Central Illinois
Acres of tillable land . . 241 444 793 497
Labor and management earnings by type of farm
Grain" $16,458 $26,684 $49,140 $30,763
Grain 12,245 20,530 36,086 23,831
Hog 19,872 26,894 30,185 25,142
All 16,402 24,776 42,712 27,476
Southern Illinois
Acres of tillable land . . 215 433 854 486
Labor and management earnings by type of farm
Grain $12,051 $17,392 $32,685 $21,314
Hog 15,591 26,289 ... 23,629
Dairy 11,768 18,147 ... 14,381
All 12,889 20,025 33,064 20,822
a Includes central Illinois.
b Highly productive soils with 86-100 soil productivity ratings.
c Heavy till and transition soils with 56-85 soil productivity ratings.
Table 3.— Average Cost per Tillable Acre To Grow
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business have been included with total cash expendi-
tures. Although the cash balance figure reflects the cash
position of the farm business, it is influenced by pur-
chases and sales of feed and livestock and by changes
in liabilities and borrowed funds.
The investment per farm is established as of Janu-
ary 1 of each year. Physical quantities of grain and
livestock are valued at farm market prices. Machinery,
buildings, and soil fertility are valued at remaining
capital cost (original cost less depreciation charged to
date). Land is priced at current values. A basic value
is established for each farm, based on a soil-productiv-
ity rating, and is adjusted to a current value each year
by using the February index of land prices in Illinois.
All soil-productivity ratings were revised in 1971 to
reflect a basic level of management as outlined in Illi-
nois Extension Circular 1156, Soil Productivity in Illi-
nois, and new land values were assigned. The change
in land values represents an accounting adjustment to
bring land values to current market levels. The land
value index for 1977, using a base earning value of
1970 = 100, was 331. This was 36 percent higher than
the index used in 1976, and 69 percent higher than in
1975.
Northern Illinois farms
Grain farms. Farm and family earnings on north-
ern Illinois grain farms (340 to 499 acres) in 1977
averaged $41,125 with operator and landlord shares
combined (Table 4). These earnings are 37 percent
below 1976. The negative $15,721 return for manage-
ment after deducting charges at market rates for all
capital and unpaid labor used was the lowest on record.
Land values increased 36 percent over 1976. Lower
prices for corn sold and lower corn yields across cen-
tral Illinois, combined with lower prices for crops in-
ventoried at the end of the year, caused the drop in
earnings. Although cash operating expenses were 51
percent higher than in 1973, there was no increase in
1977 over 1976. Capital purchases for machinery and
buildings dropped 20 percent, from about $21,000 in
Table 4.— Average Selected Total Farm Items on 340- to 499-Acre Northern
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• Adjusted in 1971. See Illinois Extension Circular 1156, Soil Productivity in Illinois.
b Includes sales or purchases of capital items.
1976 to $17,000 in 1977. Reductions in available cash
helped to slow down the rate of spending for operating
and capital items.
Corn and soybeans are the major crops produced
on these farms. A comparison of the 1977 cost per acre
to grow corn and soybeans in central Illinois with the
1976 cost is shown in Table 3. In 1977 these costs aver-
aged $300 per acre for corn and $248 for soybeans.
From 1976 to 1977 the total cost increased 4 percent for
corn and 7 percent for soybeans. Reductions in fertil-
izer cost for corn offset some of the increase in other
costs. Nonland costs are the most relevant for maintain-
ing production in the short run, especially where land-
owners have land that is debt free. The lower yields
for corn in 1977 and the higher yields for soybeans in-
fluenced the cost per bushel. Had yields for these farms
in 1977 been at the 1973-1976 average of 129 bushels
for corn and 41 bushels for soybeans, the total of all
costs per bushel would have been $2.33 for corn and
$6.05 for soybeans.
The soil fertility cost for soybeans was allocated on
the basis of P, K, and lime removals, with the residual
cost allocated to corn. The seed, crop, and drying ex-
penses included seed, herbicides, insecticides, and dry-
ing fuel purchased, plus the cost of commercial drying
and storage and the estimated value of home-raised
seed used.
Total unpaid labor charge was based on the labor
available. Adjusted net rent is the 1967-1969 average
return to land and management for the landlord, ad-
justed by the February 1, 1977, USDA Farm Real
Estate Index for Illinois. The nonland interest rate was
8 percent of the inventory value of crops on hand at the
beginning of the year and the undepreciated value of
machinery and buildings.
Hog farms. Farm and family earnings on northern
Illinois hog farms (340 to 499 acres) in 1977 averaged
$42,952 with operator and landlord shares combined
(Table 4). This 14-percent drop in earnings from 1976
was caused by lower average selling prices for corn
and hogs plus large amounts of depreciation resulting
from increased investments in buildings and machinery
during the past 3 years. Improved crop yields in hog-
raising areas over 1976 and higher year-end inventory
prices for hogs offset some of the effect of low grain
prices in the last half of 1977.
Prospects of lower grain prices may improve re-
turns (above feed) from hogs, but the reduced returns
from crops were not able to sustain the annual increases
in cash operating and capital expenditures. The nega-
tive $15,035 return for management after deducting
charges at market rates for all capital and unpaid labor
used was the lowest on record. With six continuous
years of substantial investments in new equipment and
facilities, costs were increasing when prices received
for corn and hogs were decreasing. The annual varia-
tions in returns indicate the nature of the farming
business ; resources are committed for production with
the expectation of a fair rate of return over time. The
1973-1977 average rate of 7.84 percent earned on invest-
ment for hog farms is the highest of the four types of
farms represented for northern Illinois.
Beef farms. Farm and family earnings on northern
Illinois beef farms (340 to 499 acres) in 1977 averaged
$26,215 with operator and landlord shares combined
(Table 4). This was 3 percent above 1976. Earnings
on this type of farm continue to vary considerably from
year to year. The years 1973 and 1975 are two of the
highest income years on record, but 1974, 1976, and
1977 are among the lowest. Lower corn prices offset
most of the effect of improved crop yields and cattle
prices on these farms.
Cash operating expenses in 1977 were 4 percent
lower than in 1976. Capital purchases continued to de-
cline below the level necessary to maintain production
over the long run. Returns for the past 5 years have
been influenced by the high price of feed grains and
the liquidation phase of the beef cycle. The 5-year
Table 5.— Average Selected Total Farm Items




Number of farms 50 50 51
Total acres 295 294 296
Soil-productivity rating" 71 72 72
Total cash sales $ 93,830 $ 95,432 $ 81,872
Less purchased feed and live-
stock 15,987 16,703 15,718
Net cash sales 77,843 78,729 66,154
Inventory change 6,496 498 6,278
Farm products consumed 516 692 602
Value of farm production 84,855 79,919 73,034
Cash operating expenses 37,259 34,474 31,183
Annual depreciation 12,151 10,925 10,101
Farm and family earnings 35,445 34,520 31,750
Unpaid labor charge 13,549 13,021 11,640
Returns to capital and manage-
ment 21,896 21,499 20,110
Interest charge on capital 29,201 27,652 23,335
Management returns —7,305 —6,153 —3,225
Total cash incomeb 93,926 95,730 82,121
Total cash expendituresb 70,232 67,204 63,487
Cash balance 23,694 28,526 18,634
FARM INVESTMENT
Livestock inventory $ 35,028 $ 33,616 3 31,320
Grain inventory 29,748 31,453 25,040
Remaining capital cost in
Machinery and auto 29,591 22,677 22,206
Buildings and fence 43,237 42,278 39,653
Soil fertility
Value of land (current basis) . . . 454,822 345,004 299,498
Total farm investment 592,426 475,028 417,717
Rate earned on investment, %. . 3.70 4.53 4.81
"Adjusted in 1971. See Illinois Extension Circular 1156, Soil Pro-
ductivity in Illinois.
b Includes sales or purchases of capital items.
Table 6.— Average Selected Total Farm Items on 340- to 499-Acre Southern
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Adjusted in 1971. See Illinois Extension Circular 1156, Soil Productivity in Illinois.
b Includes sales or purchases of capital items.
average rate of 4.12 percent earned on investment is
not enough to maintain the average operation over the
long run. These data indicate that beef farms continue
to compete for resources on the basis of availability of
nonmarketable resources, above-average efficiency, or
both.
Dairy farms. Farm and family earnings on north-
ern Illinois dairy farms (260 to 339 acres) in 1977
averaged $35,445 with operator and landlord shares
combined (Table 5). This is the highest earning on
record. Higher crop returns resulting from a 15-bushel-
per-acre higher corn yield and a 16-bushel higher soy-
bean yield in 1977 than in 1976, combined with steady
milk prices and 3-percent higher milk production per
cow, contributed to this increase in earnings. These
farms averaged 53 cows per farm.
Cash operating expenses increased 1 1 percent from
1976. In the 5 years since" 1972, when costs began to in-
crease rapidly, these expenses have increased 84 per-
cent, or an average of 16.8 percent per year. The aver-
age price received for milk in this same period increased
from $5.52 per 100 pounds to $9.24, or 13.4 percent
per year. The 1973-1977 negative $3,225 return for man-
agement indicates that the average farm competes for
resources on the basis of availability of nonmarketable
resources, above-average efficiency, or both. Operators
having high equities in real estate may also be willing
to accept lower returns on this investment and still
maintain production.
Southern Illinois farms
Grain farms. Farm and family earnings on south-
ern Illinois grain farms (340 to 499 acres) in 1977
averaged $37,581 with operator and landlord shares
combined (Table 6). This is $3,696 below 1976 and
$4,401 below the 1973-1977 average. The average price
received for corn sold for the year was 44 cents lower
per bushel. This price, combined with lower year-end
inventory prices for grain, offset the effect of higher
crop yields and the $1.12-per-bushel higher average
selling price for soybeans.
Cash operating expenses have increased an average
of $3,905 or $11 per tillable acre per year from 1972
through 1976. The 1977 costs were $702 lower than
1976 costs primarily because of lower fertilizer prices.
The 1973-1977 average management returns are 13.3
percent of the value of all farm production.
Hog farms. Farm and family earnings on southern
Illinois hog farms (340 to 499 acres) in 1977 averaged
$48,241 with operator and landlord shares combined
(Table 6). This is 17 percent more than in 1976. High
crop yields and large year-end increases in value of
hogs inventoried made hog farms of this size the
most profitable type of farm in Illinois in 1977.
Capital purchases for buildings and machinery con-
tinued at the same high level as in the previous 2 years.
Cash operating expenses have increased an average of
$5,014 or 16.7 percent per year since 1973. The 5-year
average rate of 8.74 percent earned on investment ranks
this type of farm as the most profitable for this size
group. The 1973-1977 return for management and risk
on these farms was 14.0 percent of the value of all
farm production.
Dairy farms. Farm and family earnings on south-
ern Illinois dairy farms (260 to 339 acres) in 1977
averaged $39,911, $1,964 above the 1976 earnings
(Table 6). These are the highest earnings on record.
The corn yield increase of 11 bushels per acre and the
soybean yield increase of 5 bushels per acre over 1976,
combined with favorable milk prices, helped to offset
the 8-percent increase in cash operating expense.
The rate earned on investment for southern Illinois
dairy farms for 1973-1977 averaged 7.29 percent, com-
pared with 4.81 percent on farms of similar size in
northern Illinois. Average number of cows per farm
in 1977 was 61, which was 5 more than the average per
farm in northern Illinois. Southern Illinois land values
for 1973-1977 averaged $268 per acre lower than for
dairy farms in northern Illinois.
LIVESTOCK ENTERPRISES
Table 7 shows the return (per $100 feed fed) to
various livestock enterprises and the price of corn dur-
ing each of the past 15 years. Fifteen-year and 5-year
averages are also shown. The difference between the
average return figure and $100 feed cost represents the
margin available to pay labor, depreciation on equip-
ment, cash expenses other than feed, and interest on
investment, and also to provide for profit.
The margin needed to cover nonfeed costs varies
with the kind of livestock and depends on the propor-
tion of total production costs represented by feed. The
15-year averages (1963-1977) represent the approxi-
mate level of returns at which farmers have been will-
ing to maintain livestock production. This average may
not represent break-even return on all farms because
some farmers may discount market prices for some re-
sources used in producing livestock. If a farmer already
has facilities for livestock, he need only cover operating
costs to continue production. However, when he views
livestock production as a new or long-run enterprise, he
hopes to cover all costs — fixed and variable— or he
may not undertake the enterprise.
As individual farmers try to increase profits, they
tend to curtail livestock production when return per
$100 of feed fed is below the 15-year average. This
tendency on the part of producers causes supplies of
livestock products to fluctuate.
Feeder-cattle returns vary greatly from year to year.
Long-run average returns, shown in Table 8, indicate
that the cattle- feeding business is not paying average
market rates for all resources used. Above-average
skills are needed in buying, selling, and feeding to meet
competition of other uses for time and money on farms
feeding cattle. It is difficult to identify cyclic income
movements over a 15-year period in the beef-cattle in-
dustry because it is more complex and adjusts more
slowly than other livestock enterprises.
Dairy- and beef-herd enterprise 10-year average
returns above cost of feed are below the margin needed
to cover all nonfeed costs (Table 8). The implication is
that these enterprises compete most favorably on farms
where there are plentiful labor, capital, and manage-
ment resources that have few alternate uses. In 1977
the dairy enterprise had a record-high return of $635
per cow above cost of feed, compared with the 10-year
average of $419. The beef-cow enterprise had a return
of $18 per cow above the cost of feed, compared with
an average of $39 for the past 10 years.
Table 7.— Returns per $100 Feed Fed to Different
Classes of Livestock
Year
Beef- Dairy- Feeder Native Feeder- Far-
cow cow cattle sheep pig fin- cni"h"










































1965. . .. 127 1.15
1966. . . . 132 1.23






































































































































per cwt. per cwt.
Feeder Dairy Beef P°u.,try
cattle, cattle herd *%£*$
per cwt. (cow) (cow)8 (hen)
Returns above cost offeed and purchased animals
1968 $7.57 $3.54 $7.85 $350 $60 $2.26
1969 12.91 8.14 10.01 361 70 3.03
1970 5.37 .50 3.77 370 58 2.95
1971 6.51 2.89 12.14 389 87 1.10
1972 15.07 8.29 12.78 446 123 1.05
1973 20.70 12.75 6.94 438 128 2.61
1974 5.99 2.14 -15.87 282 -117 1.51
1975 24.39 14.24 15.64 349 -12 1.97
1976 13.00 4.27 -2.73 566 -22 2.63
1977 16.50 7.34 5.79 635 18 1.31




$ 2.30 $ 1.10 $ 1.80 $100 $ 15





Total $ 9.50 $ 5.00 $ 8.20 $475 $100






. $ 3.50 $ 1.75 $ 2.00 $115 $ 20





Total $14.75 $ 7.50 $12.00 $750 $135 $2 80
R The feed cost for beef herds includes up to $42 of hay equivalent
from salvage roughage.
b Includes veterinary costs, utilities, fuel and equipment repair costs,
and other direct cash expenses. From Table 6, Farm Management Manual,
January, 1977, AE-4426 (Rev. 1-3/1/78).
• Estimates of annual nonfeed costs are based on enterprise cost
studies of operative units in 1968-1977.
d Nonfeed costs based on facility replacement costs and other inputs
at 1977 prices.
The cyclical pattern of farrow-to-finish hog pro-
duction is more easily identified (Table 8). Returns
tend to exceed the 10-year average for one or two years
and then drop below the average for one or two years.
The 10-year average hog return above all costs (both
feed and nonfeed) is $3.30 per 100 pounds of pork
produced ($12.80 minus $9.50), or about $54 per litter.
Raising livestock is becoming more competitive.
Average profit margins are narrow. Nonetheless, large
numbers of farmers are willing to stay in business as
long as their return covers only operating cost. Expan-
sion plans involving large investments for new facilities
should be based on an estimated return that is high
enough to cover all costs. Fluctuations in livestock re-
turns can involve a risk in low-return years. Estimated
nonfeed cost for future livestock production is shown
in Table 8.
Hog enterprises
The information on farrow-to-finish enterprises in
Table 9 is based on a sample of 876 farms farrowing 10
or more litters per year. Farms were omitted from the
sample if the number of hogs purchased exceeded 10
percent of the pigs weaned. This eliminated those farms
with combined farrowing and feeder-pig operations
from the sample. Feeder-pig enterprise information is
included in Table 11. The average size of farrow-to-
Table 9.— Hog Enterprises, 1977
Farrow to finish
Feeder-
200 or more pig
All farms litters production
per farm
Number of farms 876 120 14
Average per farm
Pork produced, lb 189,578 496,086 62,510
Pork produced per litter,
lb 1,662 1,574 534
Total returns $75,393 $204,491 $37,553
Value of feed fed $44,113 $115,812 $20,531
Returns per $100 feed fed $170 $176 $182
Number of litters
farrowed 114 315 117
Pigs farrowed per litter.
.
9.0 9.0 8.8
Pigs weaned per litter .... 7.1 7.1 7.2
Number of pigs weaned
.
809 2,236 842
Number that died after
weaning 45 132 36
Death loss, percent of
pounds produced 1.8 1.8 2.9
Weight per hog sold, lb. . . 242 234 53»
Per 100 pounds produced
Price received $39 . 10 $40 . 19 $65 . 48s
Totalreturn $39.76 $41.22 $60.07
Feed cost $23.27 $23.35 $32.84
Return above feed $16.49 $17.87 $27.23
Farm grains, lb 330 332 383
Commercial feed, lb 87 93 143
Total concentrates,





Cost per 100 pounds of
commercial feed $12.49 $11.72 $12.84
Cost per 100 pounds of
concentrates $5.55 $5.47 $6.18
a The average weight sold and price received for the feeder-pig pro-
duction enterprise is for the feeder pigs only.
finish enterprises on all record-keeping farms has been
increasing at the rate of about four litters per year,
from 77 litters (568 pigs weaned) per farm in 1967 to
114 litters (809 pigs weaned) in 1977.
Return per $100 feed fed to farrow-to-finish enter-
prises was $170 in 1977. The 1977 average price re-
ceived per 100 pounds of pork sold decreased $3.26
from the 1976 price of $42.36. Feed cost to produce 100
pounds of pork decreased from $24.81 in 1976 to
$23.27 in 1977. Feed conversion per 100 pounds of gain
remained relatively stable at 417 pounds of concen-
trates.
The 1977 farrow-to-finish enterprise records re-
ported in Table 9 were also sorted by the number of
litters produced. One group farrowing 200 or more lit-
ters averaged 315 litters. Feed cost and feed conversion
per 100 pounds of pork produced were essentially the
same for the 315-litter group as for the average of all
enterprises. The large producers paid about $15 less per
ton of commercial feeds. Prices received (net at the
farm) for hogs sold by large producers were $1.09
higher than those received by all producers.
The 10-year average return above feed cost per 100
pounds produced is $12.80 (Table 8), which is $3.70
below the 1977 returns. On the basis of detailed cost
records, an average farmer with existing facilities would
have required returns (above feed cost) of $9.50 per
100 pounds to pay for all nonfeed cost during the past
ten years. One litter in this period was equivalent to
16.5 hundredweight.
A summary of the feeder-pig production enterprises
is also reported in Table 9. In 1977 the average enter-
prise in this group produced 117 litters with a return
per $100 feed fed of $182. The average feeder-pig pro-
ducer weaned 7.2 pigs per litter and sold the pigs at 53
pounds per head. The 1977 average price received per
100 pounds of feeder pigs sold was $65.48 or $34.70 per
head. The average feed cost per 100 pounds of pork
produced by the enterprise (pigs and breeding stock)
was $32.84 with a feed conversion of 526 pounds of
concentrates.
A substantial profit margin is required to compen-
sate for the risk and detailed management involved in
hog production, compared with the risk and manage-
ment involved in other uses for the same resources.
Large-scale hog production in modern confinement fa-
cilities requires large capital investments. The future
recovery of the capital is uncertain and the salvage
value of confinement hog facilities is low. Also, the
acquisition of the managerial skills necessary for pro-
ducing a large volume of hogs in confinement may dis-
courage any rapid expansion of large hog-producing
units.
The data on hog enterprises in Table 10 show a
detailed breakdown of costs and returns from a group
of specialized commercial hog farms for 1974 through
1977. The value of feed fed to hogs was more than 100
percent of the feed and grain returns produced on these
farms. This degree of livestock intensity indicates a
commitment of major resources to the hog enterprise.
The producers in this group probably exercise a higher
level of management and use more confinement produc-
tion facilities than the average Illinois hog producer.
The hog enterprise records reported in Table 10
were sorted by the number of litters produced. The
group farrowing under 250 litters averaged 147 litters
from 1974 to 1977, while the group farrowing 250 or
more litters averaged 387 litters during the same period.
The most significant cost difference between the two
groups of farms was the feed cost. The 4-year (1974-
1977) average feed cost for the large enterprises was
$2.38 per 100 pounds of pork produced lower than for
the small enterprises. Feed conversion and the price
paid for commercial feeds are reflected in the feed cost
difference.
From 1974 to 1977 the average total nonfeed costs
for the small and the large enterprise groups increased
35 and 38 percent, respectively. The 1977 nonfeed costs
increased 7 and 9 percent, respectively, over 1976. Build-
ing, machinery, and equipment costs in 1977 were about
12 percent higher for the large enterprises than for the
small enterprises. These higher costs were offset by a
15-percent lower labor cost, indicating the use of more
labor-saving facilities on farms with large enterprises.
From 1974 to 1977 the returns above all costs aver-
aged $2.15 per 100 pounds of pork produced for the
small enterprises and $4.06 for the large enterprises, a
difference of $1.91. Management practices such as the
choice of building systems, method of transporting hogs
to market, type of market used, and on-farm versus off-
farm feed processing systems will affect the individual
cost items reported in Table 10. However, the return
above all costs should accurately reflect the relative
efficiency of the two groups of hog enterprises.
Table 10.— Costs and Returns for Farrow-to-Finish Hog Enterprises, by Size of Enterprise, 1974-1977
Under 250 litters 250 or more litters
1977 1976 1975 1974 1977 1976 1975 1974
Number of farms 113 90 107 68 74 52 37 33
Average per farm


























































Return above feed costs $17.24 ~$7793
Nonfeed costs













Insurance and overhead 58 .38







Feeder-cattle and feeder-pig finishing
enterprises
Operations for feeder-cattle and feeder-pig finishing
enterprises in 1977 are presented in Table 11. These
enterprise summaries include weights and values on
partly finished animals purchased in previous years as
well as on animals purchased in the current year.
Pork produced per farm from feeder-pig enterprises
was 105,286 pounds in 1977 (Table 11). At 175 pounds
of gain per head, this amounted to 602 head fed per
farm in 1977, compared with 638 head in 1976.
Return above the cost of feed and purchased ani-
mals for 1968-1977 averaged $6.41 per 100 pounds of
gain. This compares with the estimated return of $5.00
required to cover all of the nonfeed costs for the past
10 years and the $7.50 required to consider future pro-
duction (Table 8).
On the assumption that a 500-pound unit of gain
equals one head of feeder cattle, the 125,336 pounds of
beef produced per farm in 1977 (Table 11) are equal
to 251 head. This is an increase of 72 head above the
179 head of cattle fed per farm in 1971. Return per
$100 feed fed for feeder-cattle enterprises was $116 in
1977, compared with $93 in 1976 and $123 for the 15-
year average (Table 7).
The price paid for feeders was $1.96 per 100 pounds
higher in 1977 than in 1976, while the price received for
cattle sold in 1977 was $1.42 higher. Average weight
purchased and sold remained steady at 582 and 1,041
pounds per head. The feed cost was $35.06 per 100
pounds produced in 1977, compared with $39.35 in
1976.
Each 100 pounds of beef produced required 569






Number of farms 418 165
Average per farm
Total pounds produced 125,336 105,286
Total returns #51,208 #30,171
Value of feed fed #43,945 #22,447
Returns per #100 feed fed #116 #134
Death loss, percent of pounds pro-
duced.
. 2.1 1.9
Average weight purchased 582 51
Price paid per 100 pounds #39.47 #76.80
Average weight sold 1 ,041 232
Per 100 pounds produced
Price received #38 . 86 #39 . 34
Total return #40.86 #28.66
Feed cost #35.06 #21.32
Return above feed #5.80 #7.34
Farm grains, lb 518 312
Commercial feeds, lb 51 72
Total concentrates, lb 569 384
Hay, lb 68
Corn silage, lb 777
Other silage, lb 188
Hay equivalent, lb 409
pounds of concentrates and 68 pounds of hay. The
amount of corn silage used in 1977 was 777 pounds
and other silage 188 pounds, a total of 965 pounds. Si-
lage utilization by the feeder cattle enterprise has re-
mained relatively constant since 1970, with a 7-year
average (1971-1977) of 976 pounds per 100 pounds of
beef produced. The use of 965 pounds in 1977 was 2.1
times the amount fed in 1960. The end result of this
shift has been increased production and utilization of
crops from a fixed land resource. Mechanization of the
silage-feeding operation has also reduced labor per unit
of production.
These data do not show the wide variation in profits
that exists among the cattle- feeding programs. Tables
7, 8, and 11 reflect the composite results of all types of
feeder-cattle enterprises in Illinois as to quality and age
of cattle fed. The data reported are heavily weighted
with good-to-choice calves and yearlings as the pre-
dominant cattle- feeding systems. Many farmers are
now feeding more than one drove of cattle each year to
provide better utilization of fixed investments in mech-
anized feedlots.
Return above cost of feed and purchased animals
averaged $5.63 per 100 pounds of beef produced for the
10 years from 1968 through 1977 (Table 8). During
this period, returns have ranged from —$15.87 in 1974
to $15.64 in 1975. In 4 of the past 10 years, returns
above feed cost have been equal to or above the esti-
mated $8.20 per hundredweight required to pay for all
nonfeed costs for the average cattle feeder.
Exclusive of feed and interest costs, the direct cash
costs associated with cattle feeding average about $1.80
per hundredweight. Return above feed cost has ex-
ceeded these direct cash costs per hundredweight in all
of the past 10 years except in 1974 and 1976, when the
return was a negative $15.87 and $2.73, respectively.
A large but declining number of cattle feeders in
Illinois are apparently willing to feed cattle if their re-
turn is sufficient to cover feed and cash costs but is
short of paying average market rates for some of the
fixed and farm overhead costs.
Farmers' values, goals, and attitudes have been im-
portant in maintaining production on the one hand,
while the dictates of the market, technological change,
and shifts in basic supply and demand factors are caus-
ing the need for change on the other hand. The returns
reflected in this average of all feeder-cattle enterprises
would suggest that for cattle feeding to be profitable,
farmers must produce the kind of beef the consumer
wants at the lowest possible cost. Farmers considering
expansion of this enterprise on farms where there are
no nonmarketable feeds, unemployed labor, or fixed
capital investments should budget carefully before they
make new investments.
Dairy enterprises
The minimum size of herd included in this analysis
was 10 milk cows. The average size of dairy herds on
10
record-keeping farms has increased by about two cows
per year since 1970.
Return per $100 of feed fed to dairy enterprises in
1977 was $181 and averaged $162 for 1973-1977 (Table
7). Milk prices per hundredweight of milk sold re-
mained steady, beef prices decreased 42 cents per 100
pounds of beef, and feed costs decreased $2.98 in 1977
as compared with 1976.
Dairy farmers have reduced the amount of pasture
and increased the amounts of grain and silage fed.
Pasture-days per unit (1,000 pounds of milk or 100
pounds of beef) were 15 days prior to 1959, but since
1960 have declined to 2 days in 1977.
The dairy herds in Table 12 were subdivided into
two groups: herds with 40 to 79 milk cows and herds
with 80 or more cows. The small enterprises averaged
58 milk cows, compared with 98 for the large enter-
prise.
The main difference between the two groups is in
the total volume of production; differences in efficiency
of production are relatively small. In 1977 the return
above cost of feed per cow for large herds was $38
higher than for small herds. Large enterprises produced
229 pounds more milk per cow and received 28 cents
more per hundredweight of milk than small enterprises.
In 1977 the large herds also had higher feed costs,
averaging $1.29 more per unit of milk and beef feed
equivalent (1,000 pounds of milk or 100 pounds of
beef). They used slightly more concentrates than small
herds but about 0.4 of a ton less roughage (hay equiva-
lent).
Return above the cost of feed for all dairy herds
was $635 per cow in 1977 (Table 12). This compares
Table 12.— Dairy-Cattle Enterprise, 1977
. „ , Number of cows
All fnriTH"
40-79 80+
Number of farms. 298 160 4A
Average per farm
Number of cows 57.0 58.2 98.3
Milk cows dry, pet 14.0 13.7 13.8
Animal units in herd 105 107 181
Total returns 380,824 382,222 3144,462
Value of feed fed 344,609 345,360 378,436
Returns per 3100 feed fed.. 3181 3181 3184
Returns above feed per cow 3635 3633 3671
Total milk produced, 100
lb 7,670 7,824 13,440
Milk per cow, lb 13,456 13,443 13,672
Butterfat per cow, lb 497 497 519
Total beef produced, lb. . . . 34 , 2 13 35 , 283 55 , 750
Beef per cow, lb 600 606 567
Death loss, percent of
pounds produced 11.3 11.3 11.6
Price received for
100 lb. milk 39.24 39.20 39 48
100 1b. beef 329.46 329.43 329.52
Per unit of milk and beef*
Feed cost 340.21 339.95 341.24
Grain, lb 325 323 336
Protein and minerals, lb. 83 86 85
Total concentrates, lb. 408 409~ 42T
Hay and dry roughage,
lb 277 269 238
Corn silage, lb 688 655 774






unit 29 32 9
Hay equivalent per cow,
tons 7.3 7.3 6.9
a 1,000 pounds of milk or 100 pounds of beef.
Table 13.— Milk Production Costs and Returns by Size of Herd, 1974-1977
40-79 cows in herd 80 or more cows in herd
1977 1976 1975 1974 1977 1976 1975 1974
Number of farms 137 140 128 87 50 42 41 24
Average per farm
Tillable acres 256 256 251
57.4 55.6
13,092 12,298 11








































































































Returns above all cost -3.16 -31.34 -3 51
11
Table 14.— Beef-Cow Enterprises, 1977 Table 15.— Poultry Enterprises, 1977
All farms Calves sold Calves
fed out
Number of hens per farm
Number of farms 570 224 242
Average per farm
Number of cows in herd ... 41
Animal units in herd 60
Total pounds produced. . . 28,160
Beef per cow in herd, lb. . . 686
Total returns $10,428
Value of feed fed $9,672
Returns per $100 feed fed.. $107
Returns above feed per cow $18
Death loss, lb 1,524
Percent of pounds pro-
duced 5.4
Per 100 pounds produced
Price received $35 .35
Feed cost $34.34
Grain, lb 236
Protein and minerals, lb. 37
Total concentrates, lb. 273
Hay and dry roughage,
lb... 525
Corn silage, lb 333
Other silage, lb 56
Pasture-days 32
Pasture-days per animal
unit 150 152 149
Hay equivalent per cow,






















with the 10-year average of $419 per cow (Table 8).
The 10-year average return above feed cost required to
pay market prices for all nonfeed costs is estimated to
be about $475 per cow. The estimated return above feed
cost required currently to attract new investments for
dairy herds is about $750 per cow.
The data on dairy enterprises in Table 13 show a
detailed breakdown of 1974 through 1977 milk produc-
tion costs and returns on specialized dairy farms by the
number of cows in the herd. Farms included had no
other livestock except dairy animals. All the total costs
were accounted for either in crops grown or in the
dairy enterprise. Total dairy enterprise costs were re-
duced by the amount of income derived from the sale
or inventory of beef. The residual costs, or about 88
percent of the total cost, were considered the net cost to
produce milk.
The most significant difference between the small
and large herds over this 4-year period is the pounds of
milk produced per cow and the feed cost per 100 pounds
of milk produced. The large herds produced 469 pounds
more milk per cow and averaged 13 cents lower feed
cost per 100 pounds of milk produced than small herds.
With the exception of buildings and livestock expense,
all costs per 100 pounds of milk produced averaged
slightly lower for the large herds.
The pounds of milk produced per cow continued
to increase in 1977. Lower grain prices combined with
an increase in both number of cows per farm and milk
produced per cow in 1977 helped to offset the increase
in costs due to inflation.
Number of farms 12
Average per farm
Poultry produced, lb 486
Total returns $3,805
Value of feed fed $3, 193
Returns above feed per hen $1.18
Returns per $100 feed fed $119
Average number of hens 519
Eggs produced per hen 157
Percent production 43 .
Feed units" 7,123
Feed cost per feed unit $.45
Concentrates per feed unit, lb 7.6
Cost per 100 pounds of concentrates. .
.
$5 . 89
Price per dozen eggs sold $.55















Table 16.-— Sheep Enterprises, 1977
Native
flocks
Number of farms. .... 54
Average per farm
Wool and mutton produced, lb 3 , 106
Total returns $1 ,394
Value of feed fed $967
Returns per $100 feed fed $144
Percent lamb crop 121
Death loss, lb 537
Percent of pounds produced 17.3
Per 100 pounds produced
Price received $44 . 87
Feed cost $31 . 13
Concentrates, lb 271
Hay, lb 450
Corn silage, lb 128
Pasture (pasture-days) 29
Hay equivalent 1 , 207
Beef-cow herds
The minimum size of a beef-cow herd included in
Table 14 was 10 cows. Farms with combinations of cow
herds and purchased feeder cattle were not included. In
addition to all farms, Table 14 shows an analysis of
cow herds where calves were sold at weaning time,
comparing them with those where calves were finished
to slaughter weights. For the period 1956 to 1969 the
average size of cow herd on all farms ranged from 25
to 30 cows. From 1969 to 1973 the average herd grew
to about 40 cows and has been stable at that number for
the past 5 years. Most Illinois farmers who maintain
a beef-cow herd do so as a supplemental enterprise to
market nonsalable feeds and labor.
Return per $100 feed fed to beef-cow herds in 1977
averaged $107, compared with $91 in 1976 and $95 in
1975. Return for 1973-1977 averaged $104, which was
12
$29 below the 15-year (1963-1977) average (Table 7).
Beef prices in 1977 averaged $35.35, compared with
$34.07 in 1976, while feed costs decreased from $37.82
to $34.34. Improved returns in 1977 were a result of
lower feed costs and slightly higher beef prices.
The added return above feed cost for feeding out
calves over selling calves at weaning has averaged $6
per cow for the period 1972 to 1977. The additional
return is for the added costs of labor, buildings, and
capital required to feed out calves. The 1977 return
above feed cost for feeding out calves was $4 higher
per cow than for selling calves at weaning.
Poultry enterprises
The minimum size of flock included in Table 15 is
200 hens. Table 15 shows an analysis of poultry flocks
ranging in size from 200 to 999 hens and of flocks with
over 2,000 hens. The smaller farm flocks averaged 519
hens and the larger commercial flocks 10,283 hens.
Poultry in Illinois is rapidly being concentrated in
fewer but larger and industrialized operations.
Farms with more than 2,000 hens used 4 pounds of
feed concentrates per dozen eggs produced, or per 1.5
pounds of weight produced. For 1977 the feed cost per
dozen eggs was 28 cents. Egg prices decreased from 56
cents in 1976 to 45 cents in 1977.
Flocks with more than 2,000 hens had returns of
$1.31 above feed costs per hen in 1977, compared with
the 10-year average of $2.04 (Table 8). About one-
third of these farms sold a major share of their eggs
through retail outlets.
Sheep enterprises
Sheep production is a minor enterprise on Illinois
record-keeping farms. The minimum size of enterprise
in Table 16 is three animal units. One animal unit of
sheep is defined as 750 pounds of liveweight. Return
per $100 feed fed in 1977 was $144 for native flocks.
Pounds of wool and mutton produced per farm have
remained fairly constant for the past 10 years. Most
Illinois farmers who keep sheep do so as a supplemental
enterprise to market nonsalable feeds and labor.
Costs, returns, financial summaries, investments, land use, and
crop yields for different sizes and types of farms in northern




















































+ CO in r^ lDI«lC)0<tffli-i— O io en co i— id en oir> • o in r^ CN. C0 CO LO CO cn CO O «*• LO CO co . .o r- «* tON i— lO<— "tCVJNOCON — r^ CTi i— ID CO IT) LT o cm in CC i— 1- O r-» CTi 00 CO «i- CM CO 00 00 **•O «> I— o io^-^t-ooincn>— coco CM r— CO i— CO O >* r~ ro CM CM <* CM in CO CM CO o o •— CM r^ co
CO * 1 •> n
r— r- OkO<to«*io men CO in i— co o r-» CO <* — ir r^ lo CO cm r-. in <* r—
CO «* CM •— CM O in *r in i i— «* ^t O^- LO CTl i— r—
*/¥ l— CM CM CM CM <x r- to
XI
•>»• <0





to cnj ro r^ airsr-Ni— coioinc^ CM "3" o co en oo CTl CO in r^ cm CT CM O O CM ** LO i— r— in o ID 00 CO
in i cm r- n r^CM<a-«*>— t— r~-cMC0 cm oo id en ID «* co •— LO cc O CM LO CO lo cn ^* id r-. i-^ r~.o r^ to r^p^i— nt^-cn «*in «* ^~ CO r— CM co in h» CO o c^ mcsi^-r- CO or-n LO o
CO m
z ID co*3-0'*CTir-» cocm r— CM i— CM in lo CO r~ i— CC r~ r— CJ1 cn o cn r~. LO
r— co i— i— r~ r-. m in p- ai LO cc to co cn LO r— •o i
l— *>«>• to 1
2 fa"* wO
lo ^r_i o> CTl
»—
i
f c >o LO r- csj in co CMCMiniO«*CMCTir^CM CO ID r^ en «* en CTl o CO in ld CO »3- O ^*- LO «* LO CM CM
in co lo cm
CM ld in co
oo 1 i- NOON •—ioincMincocor-.ro OO ID CD ID ID CTl co m en O CO CT «* in co in CO LO cm r^O in m CTicoinco^"iD 0»— in en oin N cc CM CM «3" CC in o co LO r-cor- o LOT o
1— in >*co«*CMr^co tors lO CTl i— CM CO CO ^~ *3- CO CO rorsiN CO >a-
— cm i— — m co ^ CM i- en CO r^- in cm r^ in i LO i3 **¥ toto ***
2? r-~ CO o
C}C en CO •— CM
<; en «d • 1 • •
U. ^ CT i in en 10 ^f CM r— ID O CO i— COS r-~ in Mforsrs o r-» r^ >* 1— ir »3- ^d- r-. ^i- o *3- cn co co CO <ton
i r-COS WomMoorsinM in in M*OlO «^ <- ID LO T C in en cm cm o O CTl CTl CM CM co t-~z o «3- oo CM00cnr^<*co >—
o
00 r^ id in cn en ID O CM c •— in CO in CT) co cn LO
*3-
s co ocMCOomcn cmcm r~ ID — 00 Cv co CO CC CO T CSJ in co cm CO CO— t— r- «d" O CO 00 r- r^ en cr CO r- in >» i CO 1
C3 *** r" to- 1 *<> to
t-^ «3- CM
cr> CO in o
co c >
ro lt > 10 co r-. OCTiroi-~mCTicoiDOi in r~ <jrsc\jN O LT o O cn CT I-. t-^ CD LO CTi O 00 00 CM 1
—
in lo co
I OMN «d-OCTir~inCTiioioin ID CM P— CM ID 1
—
^d- cv C-J CTi CO r-. CO ID CM CD CM in ld in cm
r~ co »*•
CO CM LOo CO CM «a-cMin«a-o<— cor> ID m con CM «^ CO O CM en «S" CTl CM to CO CM
LO
(NJ r>»cM«a-0"*f^ •— o 00 ID 00 o CM CM CS. CTi CD o — CO i— cn r—
i— r— CO r-. ID ID r- ID r-» r^ CM i— 5 CO 1 CM 1
*** faO- 1 -to- to
r^ CM CTl
CTl in i—
+ cm — oo O <t CO Ifl 00 Ol c— Olfl i— ^> in co t— in co co en rn «* CT lo r^ t— co p_ i-^ cn co in CO OU3*o <r » * cri en «a-r-rocMcncnr^00f— co «s- r— CM ID CO co »a- X) ID CO a- O CO CTl LO CTl O «* r— •— CO LO O
LT) LT CM i— i— CO O O CM «3- OOCTl ID i— in m «*• ^ r- CO oo en p> CO i— CTl LO cn co cn o CO CO i—
en
r— f— roioiniocoo iocm en i— CO CO 00 r— U3 r-» cc LO O CTl LO cm co r-» LO r—
co in cm i— co «* o O I— co c^ co «a- co in cm <— "3- 1V* r— co co CO 1 f.— co o- 1
—
,— ,— | t—
v=t to to
co cn cm
en CTl CM CO
•* CN • • «
en lt in co «r inoocor— coiocnio CM o ID CO CO CM CO <3 «* CM ^~ CC LO CTl CM i— cn tsCOCOO P> r-. co ro
l LQ CM CTl
CO CO
oco«3-cMincoiocnoo <S" CO o o ^ o in cc 00 <— CT CO O CTi *3- r^ I— CTl r-» CM o cn
-Q o i— ID CM CO r— t— IDC0 CM r— ^" r— ID CM CO cc cn r— CO «^f CM CM in O o ^3- CO ID r— inO oo CO «3-«3-lO00CMi— «*0 CM CM i— CM ID LT lO m cm r- Cv|N5t «* co lo cn CO LO
r— CM CO i— i— CM O CM CD O i- o CO rc oo ro CM r— CM CTl i
1 •faO- r— CM CM CM 1 1
—




CJ3 en CTl cn ldz en 1
1—
1
r-. cc r-» cn oo «*CTlCOCMr^i— «*^-CM id r^ rn co o o CO C^ CO en o CT cd co co r^ CTi CTl CM r— in CO cn co co
J— i — CO CTl cooioo'd-iniocMO «d- — CO r». CTl IT) LO CT <=r in in G co in ld r— ^~ CO O i— CO CO r~ cti
<: o r^ io IDCM^TCTiOCO C0CM CM r— ID ID •— ^- r^ CM m co «* l~-. LD CO CO CM CO
cc in
lO o "=r o in i— id coin 00 ID i— CM o r-» o •>* LT i— N cn LO CO CO CO CO





3: en CO LO CM
i— «* r- •
»—
«
io r- co m co i— COCMCM»*lOCTlCMt— r— CO CTl r— ID CSJ ID «3 to O 00 r» CM LO i— LO CM inoic* LO 00 >* CO3 I i— LO *J" CTi COOO<tNNO\ncvl CO ID O O ^~ CM c •=r co en cs LD *3" >— LO CO «3- CM i— CM CO r-. coo ix> in i^»tr-<tcoin OCTl CM i— i <d- en ^J- CC ro <3" 00 CT in cti r^ CM O "3- LO CM •a-
OO o
in incoiDCococo cor-. CM en r— r— cm cr o in CC r- o cn r^ cm co CO o
r— CM r— i— ID in CM co t- cn to cr m cm r^ r^ cm LO
<C <jO- n— ^~ r.— i ^~ to 1 i
u. *s* to
z CO 00 o
CTl 00 LO CO
2 en ic • •<* IT cm id "3- COCMI-^OlOlDOincM O CO M r-m-* CO CS. CM LD «* C ^ r^ co co «* lo co co r^ LO CO LO CO
CO 00ca 1 c\ cm o en •^00CMlOCMCTir-»inCTl m in in in cm co i— c- LO r-. id «S LO CO O LO CM i— CO CM CM COo «* <* coooi— oiocm mr-» CM uo o CO O C\ i— «d- ^i- cr LO CO CM r«. CM CO CTl ro CTl*
oo OCMO>— IDO NO in 00 r-r— r— ^ ID in LT I— CO o lo co n- CO •3-




en CO CM lO
co C
oo cr Cft NfO r- Ifl I-. fO l/> N r- Ol r- O CO cm oo r-» i CTl r- i ^3- CO cs CTi i— CO CTl '43 LO LO LO O lO in CTl CM
i CTl 00 CTl lO"tUli— OOl^lOl^ ID CO O ID CM CTI ie o r-. co <* ID CO *d" cn r— CTl CTl CO •3- r^ ioo CM CM I- <3- <t r- Ifl C\J OLn 1--. oo r-» co OO CC LO CO co CS. "* O LO LO 00 O 00 CTl
CO
CM 00CMino«3-r^ cMin in CO f— o «* >JD CM CT i— CM lO CTl r— CM cn in
.— i— co CO ID r^ r— KO 00 CC CO r— <* CO .— CM i
(/I
<& i*t 1 LO LO 1
• XJ . I \ l l . . o •
*
I • 10 • ', , . CD •
s_ • C • « • • • • • c o • • • • E • • o> • S- s«o
^.2 +J • XJ 21 • • • o C • 01 CD 10 • CO W O(0 c in • CD 2 i/i -a «8
g
CD +-> CD XJ c CTi ro •
s:
g
0) . >»- < C 41 • 4J to- • E LO-f- s_ CD t- C +J
C£. in CD • 10 U_ i- 01 • O CD C 3 E c •r- S. OO
<TJ
"*
^~ <c CD ex c 00 r— +J "O 3 <*- • 3 i_ '- t. +J ^<: cd — -t-y 3 S. C CD CD
4->
cu !^I
Ll. U T- 01 C re 10 ai CC +J • T3 W OJ 10 ai o CL CO -r- i/> ro i- a. >
o C 3 CL oj oj +j o oj LU CD CD CD O C Q.4J a. >- o X +J x> C CD CO C4J
<X3 c
ae a) cr X 10 D.T- U ll- D. J. > E I- S- </) CC r— E +J CD -i- C CD O CD • »-
—
- 1/ LU <*- <u CU C X CL O o a. - c o c fO C I/) a. cd cn OJ ^ 4J








00 •!- c c OX. CD a: rei •-- i. s- +J T3 -M =D CL-f- •i- CD -r- CD hj: c+j E CO
•r— <4- h- — rO re) S- CD O C <*- CD D S. .j^ (0 O 0] O OO « r— M- +J l«_ o u rei (J rei E XJ XJ
10 00 •- o in o i zj I— cn+j i. sz •*- +J Z3 01 n 10 u x rei o x; sz j: 31- CC CD
<4- "+- •!- O +J trt >, .* -r- C r— LU CD O 01 C TD H- XJ _J CD 1/ XI XI t. 10 rei >, <J x> xj m c
c c M- +J U L. OIL. "a o E -M o rei o: -o t- s io <*- a O 1 c <C i— "+- re CD CD CD CD rei •— s- o XJ c s-
14- o re> aj c ai CO l/> c > C DOE i- c t —i ro O 0, O) CO CL 10 O rei o i— s. sz rei — co
S. O i. CC >»- -r- c q po9 at cc re) • E a CL O CL <_) 00 rei re) o rei xi +J rei o. rei rei 0}
a; a in «t TD-r-S-trt io l-i— i
—
c£ J^ O S_ CD O> c ^ 00 i— x: x: x: •— c +-> S- +J
co-c CO 0) i— _li— r— JZOQ)"O0J (D fl fl _i "O +-> +J <u 3 n: E E <; x: cd re u o x: u rei x: <D •- E E O •<- CDc E N S-t- _l>r-.r UJ3 X <U > MtJp*J j mi/i «rr- c C M- c Z U)r-+- S- C- v/l >- 4-1 to > a. s- i. XI Q.4J
re) 3 i- o o oo3reireireiajT-ccoo CD CD > 3 +J (0 re aj o id i—i rei rei c 3 =3 rei 3 o co c rei rei rei rei rei rei
CC 3 I/" <: oo a o- cc s: _ i- oo _ h- h- Q U 1 CJ o =- z u. u_ u_ u CO r- a. Co O CL 1— OJ 1—
'




























































CM to to oo to m o 00 to r-.
r> O to O r- CM •— Ol CM CM




CM CO CO CM «1"
CM CM — CO to
CTl CD CO CO i—
CO CM to tv
r~» co |Z












CTl CO CM in CM CO CM r-, CO o
CO CM CTl o <~ CM r— lo =r en
r-. to in CO *r en m LO







<t * O lO O M"l IDIO






>*M00101C\JO\i— LO LO CMO ^t CM r«. MO (J\ I— LO r—
cn 00 lo CD I— i— r~.r-~.i_o
LO LO O CO r _ >* to r^ CD CD to CM CM «3- to O
"*• LO LO LO 3- rv. i
—
55 to co •— «-r «3- lo
to CO CD «-* n LO CO I— r—
en to to CO l— CM
to 00 «* (VI ro
<^»r— •"~ **•
CO
CM CM en i— CO "3- — CO
<3" cm co ^r r— co en cm
r-» i— co co «a-



















cm to lo to CTi






lo r^. o to











co o oi co <t covo i— uf>i
—
CMI— O N ^t CO CO CO oi
O CM CTl CO i— CM CTl
or-^cMr-^criLncocooicot—
* o o in c\j o co w ! r-
•l-^OlDCONCOCOirjCTl
















**• r— O —
tO <=T CM i—
CO i— CO










i— <3- CM CO
r-5tlTHD
co to <— — «-f-







r— tO i— CO LO CO
LO LO tO CM CM
cm r— r~. r-»
LO tO
Mi-cors




, ,_ en «3- CM CO 1— CO CT. LO
CO r~- •— co •— o o CTl CM CO
r~- in in r— CO CO 00 CTl








JD iO oO o
00
CM en rn <* r_ CO CO to LO CTl
r~ un r-- •— CM m •— rt LO •—
CTl LO co CM «* m 00 en
CM 3- CM >* t kO
—
'^>
CM CM CM I
,-_ o o r» to en o LO en CMo •— CM O 00 i— C) •— CO














LO "* CO LO —
CTl CM CO tO i—
LO O















r^ en — r— «*
to O LO CM i— to «*«* r— CO LOLO LO o











r^ co co co co
















































r— CMLOCDOr— Or- CTl
cocM«a-r-^CM«a-CTi^l-i—
CO CM i— I— r—
Loocnenr^LOCMLOCMCoooOOCMi— COCOOi— — CM
i— CflNCONi— COfN to
•*r-NOlrNi— to t— to
1" CTl
+ r- co cn co in in i/i co o id
oocoi— rNCOrsiocgi— cm
ID IV St I-» CO Ol oi CO O
i— iorscOCOtoNOlCON»t
cor^cMojLocnco«a-CTii—









r— co in o oi oi co i- en
00 <— 00 CM CM CTl
o to CO O O — LO CM 1- co en
^3- CO >* •— «*• r- >* 00 LO CO
CM CO O CM CM O LO
r- to cti «3-
cm «* lo r-.














<a- «a- o i—
r-~ — .Nin lo





CO i— o to






CO CO i— CTi




rv CO 00 O co
r— tO CTl <*

























CO 00 tO — CM
CM LO O CTl +J









LO LO CM >—
cm «* to r*.
CM LO LO CO
cu<*iorN
• o






ZJ O0 T- •
C i- o o.
CZ •- <U-r-


























*- t- I— C >>4-> X)O O Z CU S- t- C
_o u > oa«





S- -r- •!- O CJ U 00
I ti 3 a a) a a a
a. co co s: s: s: c3
O S- -C r—
-Q O +J
n) ja cit-
t— co o o
i— E
"O oo
•i- "O <— -C
co CU co +->
CL (_ +-> C
C t- o oDIr-Z:
h-rCU>,»ltJ«I
CU L. rj) L..
^ > O10J C 0J> U Cc C -r-4-4-Z O •- -r- -r- "O
C -C
oo c •!- o
OJ'r- IB lO




CO CO t— .
ro
i- !->






























ro >- • ro
i cu *-> J- jz • cu +->
cxirocu o_c;jDrooo










































































&v> CO CM CO «* O CO i— NLtXOiniOOlN to to CM i— tn CM r— LT IC CO CO tc eneni— o cc rv cn co i
—
• CMI r-^ CO
o lc) ir> co rv COIN iONN^tr- NCOr- CM inm «* cn o i— Ln cm rv CO — C i— in rv in LT ^•coinr- o *i- to
LT> 1- rv lo mo in<tc\i oOi— Lnin«*i
—
cn i— to — o •* CM fv tc o o CO CO CO CM cn fv cm cn to to CO
VI A
CO cn in co i— i— co cn c cn CM i— cn o to to o en cn co in cn •—
Ln I— t— CO CM r— l£> r~.cn o in in cm r^ CM CM cm ^- rv co rv «* m i—
CO fa<» i— r— i— i CM CM fa* 1
i bO- c faO- <* o
LO CT «* m
IT)
CTl NOUl in r- cOLninotocnoi— io o - CO CO o CO co rv ur CO to CC r— 00 CO Ln rv o "sr cm «* CM to «* CO
C3 cn ons ir>CM Ol OMD Ol CJl O ID oo^t- >* O cn cn r-~ rv rv ic *s in in c — 00 CO *J- rv CO CO "* CD cn cn i
—
Z «d- r- «* CO cm"* r- io ui co in en t f~> in to i- i— cn to in CO CM ^ to CO a to o oo cn <* men io t m co
1 CT t
h- o cm en iv ^- in <* rs n mpj 00 00 •— CM l— to CM CM OO «* oo to rv io Ol «* cm cn CM




CT CM COO cc CO «3-
CO
cn CT1 ** CO tO CO CtlOOVOiD^OOO r«. in co co i— co O r- CT to CO Cf cn in co rv <tf «* rv co in m cm CM CO
a: co cn «3- rv in r- >* in «t co c\j i— io com mn o in >— CO f- i— LC i— rv cc tONO CC o 00 CO CO CO CO rv
1— co a 1 CM CM — cn cDincocMLnococMi— in co oo iv ^r o O LT CC r— i
—
CM cm ^- co rv tc to to t— CM CM CO
i cc
zs o r^incococoiocMCMi— cn **• «* CM CM O CT rv rv rv en rv in co CD to i to CM 1





<c CO CO CO
u. cn rv o




CM r— mo i— cMin«3-tocMLni— co CM CO 00 00 CO i— O CM r<- i— i <T rv vo co tn rv r— in cn r— rv i
—
cv lOLDinCMCM"=fCMCMlO cn i— rr rv ,— «d- LT rv CO i— «* ^- rv cn to cc to CM CM • **






Cn MM lO <t N i-*li)lfHD<,ll^"*'* o to CM CO O CO CO CM LT 99 oCO o CC **• ** CM CO CM rn oo co o m cm CM «*rv >3 co i— rv >*<3- CO^cnr— MN^r-CO co in rv cm co co i— LC LT cc cm to in cn rr m in cn to to to r—
r— CM r— I— CO r^ocnocvr— ococm co ^- r— in I— o cn <3 c- ^r i— LT in co in cm rv co i— mi rv cm r—
1
o coini— i— i— cocor-r-. CO lv i— CM CM in cm o- •
—
co «*• CM >* cr i— fv m "* to
r— t— r— in «* cm co IT) 1 ^f cn o- CO CM CM cc i— CM




O CTl CM CO CC r»r^cM00*3-r-»LncocM Ln cc CO CM CM CO in c o- rv ^r cn co in rv LT tO «— i— r— co oo IV CO
CD LT cm m> cn in oo i- <t u> «j n co co irun to ^- to in CM CM to c C to to c^- cn cm i— oo CM o rv r- cn
co in i— <*
CO CM en
in rv to <* in CM«a-cococMincDr- ir> cn rv i— cn to co in «tf c O LO tc in oo i— cm a: 00 i—
"* OlDlOOOOrsailO't CO «* CM IO r— CO «d- <a rv rv i— CC co id co rv <* CO CO CO co m
CM r- •* CM f— •— cn *d- cm «* rv CM CM cc CM CM CM to CD «* >* 00 i— i— CO T—
*<» CM i— r— CM 1 CO cr 1
—
CM fa* 1 i
<3<V tc fa* m i—
CC CO r—
o cn CO CO i— co i- * in * el co s r> r- co 00 O CO CO CM CM .— rv CT rv cm CT rv cn to to rv !— rv *d- rv m o in coo cn cn in en co tc 1- cn o co co co >* io <* in oo cn oo co r— rv cc O LT 00 CO o CM IT) O CM CM CO co >=r co
«=f c CO CO i— CO lOMOMOlONlOOl cn o co in in to i— rv -d- "=1- cc •=1- CO CM O in co co en co CM to
1 1 LT
CO o CVJ ocTii^como'^cooo *r to in to cm in cr cr s tc co cn cn o CM
3- oo co in o
co a r— CM «— r— Lrt *3- iv rv ** CM i-
rv cc i— co Ln co «* - -3- i—










cn co >*• co cm rv cr>Lnco«^-inococMio co to rv oo co o rv lt CO CM ^~ tO O CM r— O CM to co
CO O co cn CM CM ocsjr— coinoiocoin cn «*• o co •* o CO C LT r— IO rv n«tocn rv to to to o
to ro cn cn co
rv r- o
_i CO c CO CM r— cn cu m id oo in in * in co co Ln cn o rv rv CO LT co co co cn cd o to CM i—
>— i c- IO "* o to " " «o o CM CONr-C\J«tNMMi- cn o oo cn i
—
cd a- » »-cn cm r— cn to oo in CO
to to CM >— ^~ o to Ln co O 1 CM in tc tO CM "* CM en >3- i <*





K-« rv cm3 Si r— CO
j/j cn r— CO CO to r~ cocmloi— cn cm cn t— i— rv co <* oo >* Ln i— rv CM cm rv a- rv cticn ^t CM 1— O mf" o in m cm^~ in NOW en cr LO r— O CO O r— CO i— ^* CM CM to co cn o O CM c Ln oo c no<t^j- co o cn in>v in in to
cc CM LT CM CM IO Or-r- «3-ior-.>3-.— * O CM o o =*• «* o c CO CM CO tc CO O CO CO o to Ln in r— tv m< 1 CM
u_ o toinr-cMCOLncMCMO in ir i— to I— cn tc o O 1 "3- to Ln co <*• to
co i— — CO co *» "3- CM to l— LT r— i— CM CO ,
—
cc CM 1 CM





cn m in co
*3- co cn
* LC id co o in rs n cn cm i r— rv rv «* i— rv en cm f lo rv CM *ioinr- in to co q toO >*i-COr- cn oo io cnr*. r* CM IO io in N M») IO N O ID to c cm cn «* to CM C" a- oo to in cm co to oo CM to o
I— CM r— i— cn cMcocnO'*r-»ocn'* rv lc to rv cm o rv c «* CMI CC O r— r— 00 CM i— tO 00 CM to i— •"







• X> • • i CD •
*—* • C (U • T3 c 5<
10 • ro to • CU •r—
Ol • i— c • CU O L0 C </> +J
s_ • cu • 4- c O E V> J- cn Co . cu »-> a. • X 2! o c to a' </ cTt ro c irO -a •— C 1/) X • a CC to cu •r» r— re to cu +j a -a c: cu •r^C .a ^ m CU cu • 4- < c > +J to- E E 10 -r- J. <U T f. l->^~ rO ro CK £; to to Ll_ i. O <_) CU C 2 E c: 4-> 10
rO r— i— =c cu a. c
, t
— +J "C 3 J3 3 i. w S. +J -^ CU i— -1- 3 S. c (O cu
+J I— 4->
-t- u. V •!- cu <-> <o to a C£. +J ITS T3 f CU 4- a »fm O Q. ro •!- tO ITJ cu cu >O CU -r- S 3 C 3 a. cu to +j o a LU CU cu o c Q. f cL >- a. O X •)-> -c c a> E cr
+-> •—
-t-> o c Q£ cu a- x to -^ •- o «* a. j- c E S- S- c o; r— E *-> CU •<- C CU o cu • »r—
—
' C -Q Ul <4- cu ai c t a s_ o a. 3 c c e c^ ro C 10 cl a cn O 5-, Ol-P
to c •* » Q. >, cu isxif- 00 C 3 o +J o c s 4-> C OCO Olrrj cL C CU r- « cn c
ai £ i— O "O X +-> "O "O O. O.T3 O CU C 2 T- +J c E a •i- "C •r- s •r- C > CU C O X ra CD to i-• c 6 oN rt £ i- cu a to •!- c c p X c cut 0) 18 Ct- 1 ec <a ai •r- C i. 4-> a 4- _D O.T- •r- cu •- a CU -C C 4-> E
!
§•r- 4- i- •!- CD o c 1— i— IS ID =) S- S- ^ rQ o a l_ to ro ,— l|- 4-> 4- U O <0 (J « •a T3
</> rO +J C 3 : to •-- O O 1 = 1— CD S- J= 4- 4J 3 4- : to <-) ^ rO O -C c r 3* c cu cu
4- 4- !-
-a x O-P w >i J^ CU C i— lu .*: o </> c o 1 "O _l CU u- •OT3 S. f rO >, O T3 -a « t. CC C 4- 4-> o c t_> i. a> s- T3 U U4JO It OCT) U J Ot- l o c c <; i— 4- ro CU CU CU CU n: i— S_ O "CJ c o s-
r™ 4- O cO i- s. 0) C 01 c o c to c > CO «J O E s- c t i-i ro O CJ to to a. to c rO O i— S- C: ro r— ro ro
i. O S_ Q. Cl a: <- .i- c n3 +-> "3 CU Oi ro +J E <L a. c cL (_) to rO ro O ro J3-P n) an) o CU
cu a to «t "O-i-l-cH « S. ti— i— =C to o s- cu ai Z to i— -E ^Z ^-<— C 4-> s- +-> s-
cn.c CU CU i— >4- J« Jr-i-r O HJT3 1) 3 HI «i IC _ITJ Ol-P Ol 3 fO E "+- <: j= cu >r u ur o it £ Oil- E E= o •i- cu cuC E IM i- •.- CU S. i •— -i— o_a x cu > L04->4->-t- _l CU > </> SZ i— c 5- c C 2: to i— +j S_ S_ io s- +- to > Q. S- 1.. .a aa-p
rO = 1 -1-0 CU C oo3<an><acu-r-ccoc O CU t- 3 4J rt) <t 03 re »—i irj rrj c 3 3 ro 3 C rO C ro ro rti ro rO rO




o •— cn o m
IN *3" IN r— CO
01 cm 00 00 cn
CO
in o cm Is* en






oo cr> cm o co
IO i— CM «*• CM 1— Lf> in «d- IO
00 CO «* r— CO <3- CM C\J «* •—










CO CM U0 **• CM










oOi— c*cnigi— cn in in cn
«3-cMinr- cnco«3-cn«3-CM
m^-cocn«*c\JO*>i— in







































in io co co co
in i—













«* r^ CO i— CM O CM
OCONcnrv






CM cm in «=r o









«* oo o in in





co >3- in in co












cm •— corsr- on- ocoincMOlOO*COCON*COi-
r— i— r— CO rj- CO «* IO IN
in — insfo cm o >—
OO
i— "S-Of— cn cn in co cm oo i—C0MlO<tOlOlN<a-Nc
—
s cn o in rno >* oi o
CO "t<fC\|r-r- Cn >—
cn
CO CM CO CM in o
in «a-
r— in
00 CM CO CO
«3- — CO o




in cn «*• co cm o
in r— I—





















in cm i— •— *t cn
in i—
in in cm in
































«* in i— ** cm
co cn i— in o co co in in
i— «* m in
o ino in
in
co in in in cm in cn CM in ro
in cn CO O CO in r>. CO CO CJ
o «* o co cn m .n o r~- r^






CM CO to 1
en





«* o o o «* >=* CM I"* CM ^f-
co o r— <3- r~» CO «* o <X> m
cn rx. in o cn r^. oo LD CT, ^r
CM CM O CM Z m m
<*Y





<a- r^ cn r— co







oo in in in co

















cn oo n «* r_ CM 00 r-~ <* in
CO i— CM CM 00 CO CM cn cn Ol
cn in *r i— CM CM 00 cn co 00
CM CM oo in CM O CNJ CO r— r^
*/>
CM CM co ^r 1
.— o r^ r— in





i— oo cm oo in

















LU <C <- C C
DC i— ro n}
Q —I +-> ol >,ZCQ t. Oil-<< (U C O
_l 4- -r- C
00 I "O -i- 5- CU
I— —• I— r— SZ O 3

















CM <— — r— I— r—
cncMCOi— cnNOincOi— r^
COC-CMinl— r^CMCMinCM











o — cn <t to cm oi m o
ini— CO Px CO i— cm o CM
incMinoocomp^oinincM
io io cn <•) cn io * o r>- >-CMcncoooocncncMco




































«d- in in co o
in in i— i— <*
in cm
















cn o «* «d-
m cm

















in in co in
—
«3- in in
o in co o
i— «a- in oo
cm oo in en
r— ^*- in in















co oo o o cn







E CU cuC cu s-
<4- I -MC C
M- O <1)O C E
CU
CO i— o>3 (O <0
— 4J C
15 O «





















CO CO cC C T-
<_» T- -O T3 -r- T-T- I—
• T- T- (J
i 3 3 H3
cams
_ oO O in
J9 IO IOZ S O
S- T3O CU
cn cu io •-
s_ on—
_e
10 s-£ fl 1!- S.
(J
-C o oU J2
i- in io
o i- ^: i—OO+Jmo ct-
i— lO o o
— E
T3 </>
•r- -o i— ^=
a. s- +j cC t- o o






r- c e •!-am ajr-T3
IO •!- CO >, in +J io
S. CTl S_ i—
Dl CU C CU
c C •.- <4- 4- lO C
I— -r- C
0O CU
LU -* >> O CZ O •»- -i- •!- "O
i-i +j c x: — —
OO C t- CJ -r- -r- CUS;cU-i-iOi03032 > ID E2cflul<-
<: -,- i- cu










cu c in cu
> cu cu s-
c E > o

























i C -Q IO CU



























a. ci: x) i/iO 1- >, CU 4->





























































































o in cnCO <*
.
— CO 00 CM VO
io o mi— r-~






r~ cn cn oo
r- i— in «d-

























«3- O O COO 10 10 10












ro in r— MM in CJ CO CO <t










«* in CTl >* **•
i— «d- in oo r-
«3- ro co
CM
in <\i m m c\iNr- n io
cococncMr-»cMr--cn«3-
i— CTl CO O <- CM "— lOCTl
OVOCM^-rOvOCMCMr—












































Ol fl lO O 1^








en vo co co


















<3- •— CM «3-
o «=r cn <s-

























CM O CM CM CO
i— r-- vo en en
CM i— «d-
3-r-»r-COOCOCMCn>d-iDincoi^cocoonco







in cm «* en




















«=r r-» r-» ininlNr-CO
o oo in tn













CO T CTl r- CO




ror^CTii— i— i0i0r— cm
CM«*CnCOi— i— CM.— CMOOO





CO i— 10 cn







cm in o oo
lO <— 00 oiDi-oin
«3- *s- r>» r-. i— kn —
co cti «d- co r— oo CM
co i— oo in CM !*» CM
i— CM CTl CO r- O CO





i— «* 10 O 00
CM O CM «3"
Nr-r-COCO
CM ^J" 10 I— CO
1^. 10 i— CO
i— r-~ o r~ i0
r^ cn io o om «d- i— co
r-fOr-inCO
cm r~- vo r— in
<3- co r- cm
cn «* cm >* r~»
cn 1^- 10 10 co
CM CM r—
r— in O r^ CO






in co in «*

















Cti vo o in
CO vo o o




00 VO CM r—
I
s


























cn oo vo in



















r~- ^- «* o
co co in cn
vo in cn cm
in i-inco
i— vo VO CO '
in vo co co cm|i— i—
voco<*
•* r—
oin n co vo r~ vo vo co
OCTl OMMJOOdmm Mnor-r^r-co
i— CO CM CM "3- CTi CMOO
r- CM i— CO
fa*
CO .—O VOO 00








cn i— VO VO CM


















O <* VO CTl
<— oo r>» CO
CO CM «3" CM
CTi roO r-
oo r-«

























m .— .— o cm =!- r— i— cti in
<— i— cm in
•o*











C i— 4-> 4->
ra •-- 3 3
r-+J U U
r— O -O "O
ei— <u ai
•r aiu u
(O +-> C 3 Z3
H- 'f- XI -O
t- 4-> O O
H- O (Q i. i-




•r U O 1) O
1/)<I/)C0Q.
0O -r- C CC





i 3 nj a]
co 2: _j
mnoN
<* CO CTl <*
























cn ^ oo CO
co «d- r^ cm
<* r*. oo in
in "3- r^ cm
in CTl CM CM







CO cti in to in in CSJCJlIN^ cn CO co *a- +j
ro CTl O CTl co CO o i-» r^ cn m o VO
vo ^•in voin tN: >=j- vo in r— CO CTl o
+->
00 CM CM •— *& ,
—
i^rors aa VO






CM CTl =3" 00 r3- «* c^ m in o VO CM CTl co i-
10 r-mcoco
ro
i— CTl CO <* m *3- *o O r— CM 00 INlOCOr- c> O o
+J







0) C S 0-
i— (->
-a








CU 03 C it- CU
O I 3j* CU C i—
vj o +J o <aO C irt c >
+J ro CU
</> l/l J. i- i— r—
CU "O flj d CD fO (DX CU > l/l 4-> +J -4-»
T3 CU -i- c c o ohlO JMMr-l-
1/)
C<
cc ra +J E
•a; u> o
-IT) Ul+J
_i cu > in
• T3 in
cu o c




















C3 4- 3O I T3O C O
i- o s-
O. C Q.




































4-E < i 0) ro OO^rOra -CCU-r-i-Ol- 2 irlr- 4-> 4. s- >->
o






c E cu cu
s. m s. >
ro cn (J c
CU ro ro t-
E T3 T3C 10 CU
T3 ro CO cC C S-
ro r— -^ ro
ro C CU
O T- ro CU











































































CM CM r**. ro
—
rx ix m ix CM
LT) CM PO CSJ LO CM CD cn O Ol
co en ,_ rx lo CM LO CO LO cn




071 CM in 1 CO , , in en •,n
^r CM -O CO «* cx> co 30 00 01
m n »* o o CM in m cn LT)





rx IX m cn CM ro m <~> rx IX
r*- 00 00 «d- co rx o «3- o CO
in (v. 33 , ro ix CM CJ1 rx rx
CXI .
—
LO LO LO CO o rx CT. i
CM CM '
co in co co I— CM co rx cnOChr-OCO ro lo *a- co CO
CM 'COMIX CM CM rj- CO CO
CO ro CO CO CM CO "* co ix (O
CO CM co co 1
IX
i m in rx CM O i.n ,
—
^rr
CM m CM «* ix co t— «* CO 30
in o in rn o 1— 1— O en r>
CM LO O o CO LO CO LO i CO








c— cn * cn cn o ism >t
Oi— in cn *d* •— cooco
in N <d- o cn o r- co co in cm
ocncMin<— lo o rx «a- r-
i— r- — coi— •— co in rx
COi— CO LO •"> r— CM O i
—
^o-cnrxoLOOCOcorocOi
cocnLncni— «3" i— ldcmi—q-OLnco^cocinccj
uni—
-d- in co cmctii—
— cn co pg * cn o cn o m co
coixixcn^a-cococoun.—
corNoiaic\jN<cfcD«t












cn co m co
^- CM r—






















co cn rx ^i-
"* CM •—










































O rx ^J- co



























cn CO LO rx n CO CO CO 1 IXo rx co co cn CO CO CK uo >^-
ro CO ** r_ IX co rx , ^t- IX




^- O "d" CO
in in co o co n> CO ,_ CO CO
»d- oo co cm m LO rx LO co rx
co co ^r co i— IX o ro tn r>»




co co CO o cn IX ,— cn in in
IX CM CO CM 00 oo in CO CM oo
CM ix in in i— "=*- cn o r—
CM «d- CM CM cn
CM CM i
r— CM LO co cn
co ^- cn in co




i— co rx (— rx







IX 00 O «* O





o cn co ix ,






rx LO CO I— CO co in cn r_ 1
co ix co lo rx I— CO CO CO "3"
,_ LO LO O LO O CO in m •~n














a co +J ia >,
z < t- a> s-< J o c o
-I1-T- C
I— i— — i— jc: o 3










































CM CM r— r—
CM O
inLOcncMco«*«d-corxocoCMix^-cninrxLoococM









— uo^- coi— corxLOi— i
r—rxLOCMCMOoocMin
00 r— CO * CO O I—
inr- cOLorxininococo,CMOinrocMCOooincor—tXinOLO^LOOIXCO
in r— in cm cm cn
<sO-
d-COCOr— rxcOLO^fCMCM
rxcncMcocni— m r— ix ,
r— CMO ,=J-cocOLoroin
d- r— co cm r— cn
i- -o
o cu
CU • -Q £-







S- 01 roO S- -C >—
mjiet-
r— ra Q O
ro cn "crqco
cn co co
CM o * in ix cm in co «3" CO LOo in a\ co <— rx CO «d- e— on<t
ix *s- co in i— CO cn <3- r—
o o cn in ro cn i—




cn 00 «d- CO CM
oo co r— en CM IX o in cn lo cn cn co in o lo
cn o LO in r— LO o lo rx co co i— o «cf «*
00 <* cm rx LO cn *3- r—
CO CM i— CM rx IX i












CM 5 o cn in*coco
o **-
#1 «t





























co i— ** r—
cn >* lo co
cn rx oo
"taiMO



























• • +-> • +J • ro CJ
• • oi • cu • c -M ro
• • o O CJ . 01 c s-
h c i. ua
C -r- CU -t-
I




















Q- 33 3 ro ro
C 1-
_l> U 1 3=» I— 5Z CO u- CQ CO s z ;
•r- "CJ r— JC
ro CO ro +J
C -i- o o
3333- 3C I— S:





+J C • i.3 CJ . L,
ra <t- t 33
3>> CJ
-a -a +j ---
C C-r
ro rO r— T3
•r- C
3>, l/) +-> ro
i- Oll-r-
<U C CJC •!- •
•r- T3I O
SZ t— n—
O <- -r- CU
ro 33 O 33





V- t- ro C C T3) 01







i— r— . LLi
rO ro
_C CJ
+J +J U OC




C3 JO ra O- C JO ro




















































































oo tv o vt o •—
«3" CO LO «3- r-
LOtooooOLOvfLOO^cn




LO LO CM CM
r— LT( CTt LO












O f— CO CO
LO CO I— CM


























Cn LO i— CO CM
CM LO CO
















co o rv rv













cr> rv oo rv




cm rv lo lo































— IflO* IfltsHi— LO
i— OOLOLOLOCTlOOOCO





















O CM CO O











cn r— CM LO















CM CO CM f~
r- CO t—
lo cr> co cmIOSLOO
r— "* r^ CM
*• * •. r
r— CM •— a>
i— CM
CO CT1 00 <T>




t^ LO ^" LOO O CO Ol























CO 00 CO CM i— OSO 00 LO LO LO o
LO CO r— CO
lo •— i— lo cn St
O-i >* Px LO CM °°
r— CMLOCTlOCOCOCMOO





•— CM CM *S"
•b*
LO >— CM OISO00CT1




































CC >-> co *






CM i— CO O CO CT>
CM CX> l*» LO •— LT>
CM I—
CO LO CO CO O 'S-
LO CO I— CO LO
^•CM«3-CMCOC0CMLOr- o r-» LO LTt P*» CO LO LO
CM
O LO LO i— r~» as lo CM «* LO 00 LO lo r».
cMcnooi— omoi- o LO <T> f— CO LO CO LO O LO co a\ CM CO LO LO CO co as as co i— «* <a-
«*Locor^coo«a-ocM •— o-i LO CM CO LO CO CO CO en «* lo cm as CM LO «* r>~ LO 'i- CM
LOLOOLOCOLO"*CMC7> CM LO LO LO <—
r& CO
* r-^ 3 CO oo co cm r-^ lo O CO LO «* LO CMCM •— CM CT> «* oo l Ol m i— CO r— r^ cm CO
to* to* to* V*
NinON^'STMr-N CM «* «* cm as oo CO o->
CM
as
en O CM CM rv o rv iv O I— LO CO LO CO rvOlCVJONMMOtN'* CO LO LO LO i— o
CO LO CO LOj
LO N CO LO IV CM CO CO CM CO CO *d- as i— cm rv CM
i- cm «t co ix) aj lo tv t^ cm as lv ^t CO rv CO rv co oo vt LO l— CO «*• LO as as
<» l/l IV LO CM CO <* t-
*
O CM CO CO i— CO LO «* LO 8 CMMr-^- CM «* CM CO o CMr— r— CM co >* CO CO rv i »a- oo r— CO r— LO CM CO
•to* fa* to* to*
C0LO«3-r— i— COCOLOCTl "* LO O CO LO CM k— co
as
00
LO LO LO O CO LO fv
«* «*• CO CO
LO LO LO OS CM CM o
CO CM LO <t ID O <* IV Ol as i— 00 rv LO CM >* LO CM O ^~ o o i— co o ^— ooOKtOCOO^OOLOLO rv as O *3" CO CM i— LO vf f~ — «* i— CT> CTl LO LO r— O LO CO co
i— CO«d-CMCMCMCM<— rv co oo LO vt i— CM LO oo co CO i— co o co ^- CO CO LO CM CM
^™ n™ r~ LO CM CM CM LO 1 CO LO LO CM 1— vf i— CM





















t- O (O OO i-
W> >,
CO QJ ^- i-N 1- -r- r-
•i- O O ro
LO «C wO Q
"O T3















00 -r- C C
I— i— co <a
oo t-O +-> LO >,O l. >!.
CO C CO
CC <- -r- C
< -o •- s_
_iT-r o
_l •!- T- UUO O 3 CO tiQ 00 CO S —I
Q. CO toX Wi-
CO C E
CO







C0 "O CO 3X CO > l/l
<0 CO -r- C























00 C 3Z -i- 4->
or rO CO
=) S- (_ ^
I— en s-
LU J^ O
OCT3 U JC O
cc: (o *-> E
=C LO O
_i "o a» •»->








































<C •— <*- <0
>—
• IO o o
c_) toz to <—
Z to t— +J
•—i <a (O O











co "O en <a a.
> co c u x
r- CO -i- CO
r-l(-+)l|-
* O -C
T3 "O S- to
CO CO CO CO "3
to LO Q- LO O
to CO O «0
-C -C J= r—O O _£Z O (O
i. S_ v, S- +J3 3 IO 3 O







































































































































































cn «* ** in in CO CO ,_ ro CO
co cm r*<. ro r>i r— en IO r*« CO
in m in en * >r> a IT) CM CM





in «* O CO CM





co co r~» in •—








in<toi— <t ro io o co rs enONMO*NOO<tCM
«d"ioeniococMOOior~
i— r— «3-COC0CM*l-*l-lO
p-. in en cm *3- co i— o o co r-»




in 10 ^ oo














r_ r^ r- oo ro in p_ CM en "=J-
r— en «3- «3- in «* o •tf «* cn
oo — cm in r~- •d- en r_ 8 cj-CM CM o r^ CM cn cn O
**>
CM «*• ro
o *3- co en in
r-Nr-IDO ro ioo o r^ inr-~ co o






















«t CJI <t N M CMIO CO r-










































at ro rs co
CO CM i— i—
oo r-» co »— cn
co IO CM
cm **• in o en
Or— >— f^
in r— r— CM
in oo o o en
en ^r cm cm
**• i— co
en co ro in
cm in ^r o






in r^ cm ro in











O ro en r— r—




























in io in co in
miofN^-M CM COco in CM oCO CM ro
CM CO r* en r—










en r— o **• ro
ai«troo't cn oCM r— oo ooen en en
r— 1^. — ro in













MOO oo-—Or— fj CMr— CM o COr- CO CM
«3- m «*






















r— cm in ro r- r— r—
CO «3- oo o o r"» r»~ ro in NMVJION WONN
CO ^J- airs in OtOi
—
rO CO r—
m cm o«* cm in
in co o in r— •""
O o in in cn CM r—




oo oo r-NON in r— ro cm in co cm r>» «* <* in
CM «* cn ro cm CM r— CM in co Of lOWOf- in cm oo »d- O r— r^
in en cn ro «* CM CM
ro cm cm «* in en
•fa* <3- in
oo
ro cn in m in •—
r^ O oo in o co co o oo o co co in
in ro
«*r^ «• cm i-
en co in CM CM *3" CM CM 1-rJ-lflN T3
cn co «3- i*s in in CM r— r" r^
en in «* ro co CO CM o




«* r— r— «3- «i- O s-
10
CM r— in cm »d- cm in cn o <rt in cn r— CM CM CO CT> <u
r-^ co r— 1— 1— cn ro ro in i— <• io in c
CM CO co in co cy> ro r— r—
a>

















LU -r- C C
CC r— (T3 CO
Of W >,ZS-D1S-
< CI) C CO
OO X3 -r- U 0)
I
r— .C O 3



























co i— cn3 nj „j
r— +J C































•r- -r- (J3 3 CO
0)














cn CO ro -r-
i- a>r- x:
CO t-
SZ <0 M- J-
o x: o o
1- 10 COO J- -Cr-OO+J
C3 J3 Ct-




CO CO co +->aC-p c
c: •#- o o
=> X r— Z
o
CO
r— C >,+->ZCJ S-T-
Lxl > O CXS C !-> CO
I— T- C U
00 CO
LU .^ > CD
> o c cZ O ••- -r-
r-l 4-> C
«1 C'r
2 > Io 1< -r- J- CO










CO C COC -r- <+-













































"O 00 . E LUC C • 00 >, •-<
CO 10 • CO >-
CO +-» t- -C
c -Q co ai a ci! ai in


















































































<t —1 rN CO CO
U 113 IN «3" <0
>-i z




»— o< eg cm co co in o oinnconioMi-oo in oo is«tigmo •* in <— oo in cm cm rN oo tn CO O "* i— CM co in cn r— cn co oo «*•< CO 00 Cn r- ioMr-»tan— oicom i— cn in co i— o cn co r— cm m <* 10 1— r— CO OM
^ a: o IN <t rs ts (O S r- M r- r-» »*• Iflr- w— oio in io in cm co cn o m i— o »3- 10 1OhJ r~ CM f— «*• i— IO IO CM cn cm *r io IO CM <* «* i— CM «3" i— 1 CM r-
Cl. cc <-> «» r"» *«>• i I— ^™ • -bO- 1 1oo */*Z CO
LO O CO
IN cn in
• + p>. ^r-OtinNN t r— Mr- OCOCOlCr-Nr-U)P-** 00lOCn00CMCncnC0*3- CM **• 00 IO CT> LO cn co cn con O lOi-OCO O O IN O 10co g oo io oo oo cn o i—CO to in O i- m CM I— o OO r— IN IN c- IO IO co co in co ** 00 CO CM
as! •—• oo o oo vo In v© r>» «s- r- co ^3- in cm -cf in 0O in i— CM LO oo r*— r— 00 - CM «d- oo co o co COCM 10 ^1- IN r-2 o i LO
<Zlfl
u. —i co
r"» «*-lOCX>CMLOi— cmoo^- oi- in io i— cm lo in oo «3- «* in i— «d- cn o ' 00 io
r— CM CM •— LO lo oo Oli- — CO ^J- oo oo cn oo io i
—
CM 0O CM
—1 *«>• •— •b» CM CM CM • 1
LU _l 13 o*JmZ
r- •-<f-ZH o CM IN
rN I— CM
1 3C o i-OIONlflN lflO*OOlOOSOOI OS OO CM CM IO IN io co ^- co cn in in io in oo «d- co oo oo io o co in
Lu F _j o CO ^- V0 t— I— CM i— r— i— ID in 00 CD «* CM i— O I— CM O CTl co co ro i— in in co cn cn co io cn o o in mUJ3h in CO CM r— r- rN lOW*r-U3CM«inO O LO DNr-r- CO io CO io lo in «3- cn in O ( - in
LU O O t> * •kMM«t«tMMA«< •» A
couii/-) !-•- t— P»COINMN*i-r-lO io cm oo r>» w— CM CO i- Ol cn •* co cn in <3- in in CM






+ a ) ro cn g o lo cm co oo cn id oo o r— o i—
co co co oM i— •— o->i— cncMcoinco cr> i- IO O O CO in in cn to inin co cn co in CM CO 0O Q 00cn oo cm co cn in io in io co IN CO O COO -<3 O IO IN r— LO CO CO o o CO CO CO r- IN
LO cn in o rN inco^rNrNincoooco rN o Cft<S-MO io o «* O CO CO <*oco>t CO o CO CO CO «* CO
«3- u)*iN*ocnvoinci ** O «tNr-<* CM CM <J\ O CM cm oo cn cn co O CM CTl CO O CMNr-^Nr-i- O io in in *»• CM «* CO CO co cn oo o in O CO CM — CO CO
*/* r— CM i- r™ CM 1 ^3- >a- i— i— *3- *yy 1
faO- o V* 10 CO
CO — in
o> <*«*OP)COlO Ol0lOOO"3-COr-l0CO in cm oo in io en CO IN o 00 o cn io lo cn — IN CO IN CO in oo i— cm
*3- in co co CO in ino>Or-r-oMins o oo 00 "* io o o cn o in cm cn CM CM «3- oo co id in as cm «3- O CO
co *?£ i co ^ *3- co oioncriwinoinio Mn o lo oo «*• cn in i- o oo Co OO 0O 00 CO co in in Ln in 10 00




HH IN LO LO
z a> WNQOOOl tSr-^NOOMMNO
^- CO CO Cft CO N010CVJ010t<t(Md IO r- o co oo cn cn in lo in o in «* cri cm a> rn o cn in cn "* CM 10 r—2 o en O IN IO cn O O IO CO CM *!• *3- CO 10 CO CO 00 CM 10 — CM o - o CO
UJ O «3T OC oo o «* in co co U3lO LO IO CM CO IN IN LO CO *3- »*• en CM 10 CM i
a: •— 1 u" •
i— i O r™ CTllOCMOOinOOCMCMr- cn oo O CO r— LO CM 00 CM
oo co in cn
cm co co lo in CO *3- CO oo
or co *3" CM i— «» 1— IN IN i— <Tl CO CM «3- c— 10 CM CM CMo ioz
19
CO *«• "— bO- '
bO-
-CO- 1




1 2 a> i-NQNNN Or-SSi-COOO(\J<tgio cOcmmo ooooocMtniooOLncn
COCM r— 0O CT»LO0000r~lOlOi— CO
oo cn cm co eg in
«* <*• co in co cm
cn cn oo »— r— CM IN «3- IN «3- cm om<»M CM co cn CM
co <* cn in cm «* lo cn co io uo
<0 IN CO CO o O 10*3- r- IO 00 CO "*u. oo u- co oo cn o ^* cn «i- CO CO *3- CM 10 OMwt cn oo
—J 1 c «
UJ i—i o r— pN«3-r^>— ooio<— CMin CM O LO «* r- O IN IO 10 IN CM CO CO O 1 IO i
—1 o io r- r— 00 cn lo in r— IN CM in CM CM «* r- CO c— r— CM r-5" eg w v* 1 </* • b<*- 1




LU at tmoiocoin •— ioiocr>r^co*roo«*- oo cm oo i— cm cn O oo «* o oo «* O «* CO — oo in cn oo lo in cn «d-i—
00 Lf> noN m cc IO IO CO M * WMO CO oo cm in co io cn CM IO r- LO IO IN o 10 CM in in i— io cm IO C0<tCM If
i ,_
CM CM f— «a CMLOOOOOOCnOOOCM co cn io «* r— in cn <r LO CM CO 10 CM »* <* IN co in cn in *3- 00 Is*
o r- lO«*OOr— 0O«*r-CMCTl lors i— m in co co ** i— in >* co cn co o <toco cn cn
oo
.










CO • • c
to • TJ • CO
c • CO • Q.
CO •
o. • £ • to
X • 1 • CO
CO • c CO c
T3 o cn-r- s«C (O • -o B C C
«o IT) 3 • CO •r- s-
2
»^ o • CO o (O C id +J
CO • <»- c o E If CDCo a* 4-> c • X S o • c IO CO V ci id co
id o — c 10 10 • a cc in co i ai
+-> a TO = m+) EC JO. 3E i cu f— • >«- < c > +-> W E 10 -r- S. QJ-r- c: +J^™ a <o QC 10 1— • 10 lu S- o u CO c r E C +J CO IO
n> I"- r^ <c CU O. c co r— 4-» -a 3 JO 3 t- J- 4-> J«E CO r— 4- 3 S- C E CO
4-» P"" •»Ji 4- u- O -t- cu o io <o a CC +J (O "O l/l co a rs u Q. id -i- to IC CO CO >E DieO 0) f- 52 C =1 . cl a> in +-> o a LU CO CO o c a. aL >- ^i o X 4J "C C 4w ^- •-» cc co cr X (O t- -t- O <4- a. i- c E s- i- CC 4J CO f- c CO O
_
cu id -i-
^"^ % JO LU «*- <u m c E a. L. O Q. 2 c c rf Id C 10 a. a Ol O >> cn c
io c * O- >» cu * -o **• CO C 3 (J +J o c s +J (. did oi« c . c to r~ (d id c
a> c >— o -a -a 4J T3 T3 O. O.T3 O CO G Z •- 4J CEO. t- 1- ^? •«- C > CO C (J X id cn lo-c CEON IC E <— 00-r- C C O X C CO S id co •r- C t. +J +J Z3 Q.T- •r- co t- a CO J= C *-> B id
•r- H- i- •r- D> 41 U U h- r— nj (O s- a> as e <t- a => s- s- -^ ia (J c CO id ,— 4- +-> H- o o id <_>,«: ET3T3
l/> S4> C433 ID -r- (J O 1 3 1— CO fc. J= <*- +J 3 O IO O JC id o jz C J= 3t- C CO
<»- Ofui >i JX CO C f- lu jf o m c to -a _l CO l/l "O "O I- </ id >i o -o_ dueC C «- 4J 3 O C U L OIL T3 O O +J O IC oc -a o s id <*- a o c <s: i— <i- io CO CO CO CO IC r- C OT3 c c
•r- *» o a e t. C d e ii c o c m c > CO o o E S- i- <-> id o <j in in a. in c id o i— s- c Id r^ idb O S- Q. Ol a: <*- f- c io 4-> <a co cc id 4-> E a o. a. O U1 id id O id JO +J id Q."3 id 0}
§>| </) « <£ TJ"*-!.!/) M i. (. f— i— a: m o s- ai o> Z 10 f-^ J= 0) id xr j= i— c: +» ^ t. 4->ai at — in «f- ^Nt<r C1IL Jr-r-j; 0(IT)«l3ailOlC _l T3 CO -M CO 3 IC E E O O JC (J IC £ 0) t- E = O -r- COC E _lT--p-ljj3Xa)>in-M+->+J
_l CO > IO JT r— C C i~ Z IO f— 4J S. i- IA i- +J io > a. i- s- JO CL+J
<o 2 •«- o o a> en a oo3«j<onJOj'«-c:coo Odlf 3*J HI M id it m it « a 3 3 Id 3 C id cr id id it id id id












ro 3: <O I— —1
o_ cc _
o oz to
O Cn LO ^ CM
cxjMrvnrs cn oO IT) LO CM LD
ro ro csi ro vo







8 n lo i— lo in
inr-Ovtr-ioocOoicoo)OUUlOlr-sflONON
«j-*coc^ioio<*r- n
«t »t M * *k «» «t A
































co to Ln + r-«O r—
o2 o i o
<C z: io Ln
u. >-. CO
r— CO CM CO LO
OCflCOCOOl
oo oo cm Ln
00 i— — 00
<3- en oo oo •—
cm «o- co co
>=f r>. oo <o











oo r-^ in co in






















**- 00 o o
co Ln i—
Cn 00 O r-^ «a- Is*CM CM
ro en cm o cm










Q CM in LO




COMv.O CM CTvo in
00 00 00 O CM
"S- r- CM


































































«* r>« o cm en
co r^ cm co r—
r^ in co i—
cm in CSJ
CM 00 o •— o












cm r— in co o
CO CM LO CO CM
CM
co .— «a- <*
i— lo co in
CM CM CO
r^ cn in «^- «d-





oo en r-» en lo









in oo lo >* oo














Ti- Ln CO LO LOinrsrscsirs 9, r- n^-in in o
o cm r*» in co
co cm lo in co





«*•— lo lo in 10 <t co co
inroi— ooiflMMr-
CM r— CM r— r- i—
OLOr-<t^Mr-r>M-MLO
LnLocoooocMCMLOtncM
LTli— CH C/l Is* CO CO h* r-










CVJ r- st r- t CO (\J LO N











in lo co «*





o i— oU1N I—
o
cn co
















cm en r- cm co
cm lo >— en cm
LO — r— CO LO
LO •— I—
^" r^* cn CO 00
CTI «S- CM CO
— **• in lo
r>. m i— •—
r^ ro «*• cm
•— «* LO r>*
&
00 CM CO CO
en co cm co









00 LO I— «*
t— i— * LO





UJ -r- C C
DC •— «) (O
< CU C <1J
I— -— i— -C O 3























































o co co co o
00 LO LO 00
LO r—
•— tn oo cm
CM ^ LO LO
UUr-r-£ JCj; O
_l S- •- -c- O O U 10UJQJI33a3rar0fa










=> 3: h- :
z ai t'r c
. lu > o ara
r0 S: C +-> ro






















L0 C -r- O
CU t- ro ro
> «!ES
•r- S_ <JJJOCC
O 4- f- CU r— C C














ro O O ro
«J -M t- -C
cr .a oc. a)
i- >, cu jz: r-


















OJ 4JC JO ro 10




ASSOCIATIONS, FIELDMEN, AND COOPERATORS ENROLLED










































© Field Staff Office (Home)
















































Prepared by D. F. Wilken and R. P. Kesler of the Department of Agricultural Economics
Urbana, Illinois August, 1978
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of
Agriculture. JOHN B. CLAAR, Director, Cooperative Extension Service, University of Illinois at Urbana-Champaign. The Illinois Cooper-
ative Extension Service provides equal opportunities in programs and employment.
13M—8-78—41561—sw




UNIVERSITY OF ILLINOIS-URBANA
3 0112 018397320
%r-*;\«d
